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EXECUTIVE SUMMARY 



Advances in tsdinotogy have grsatiy expanded the number of infonnativon toois iheu are 
used by Federal a^nc^ Accommodating the functional limitations of users with visual, 
hearing, and mot>iHty impainnenis is r^ity af:hievabta Cuimitly the availability of cost-effective 
mhancermnts to supped «:cess reqiMrements far exceeds effective utilization. This is due to 
the lack established mane^ment procedures in this area and unfamU'iarity with system 
oonf^raticms stkI products to acomimodate needs, lb tsegin to dose this gap, and in 
response to a Congres^afiai mamtete, GSA recently promuigaied an accessibility policy for 
^erwies in its Federal Infonnation Resources Mana^ment Regulatic^ (FIRMR). This policy 
implements Pub. L. 99^06, Section 508 (29 USG 794d) regarding electronic office equipment 
^xes^bWty. The policy states ths^: 

"Federal agenoes stiatl provide handica(^>ed and non-handicapped employees equivalent 
access to electronic office equipment to the extent such neecte are determined t»y the 
agency In aoct^dance with 201-30jOG7 and the required SKcessbility can be provided by 
industry. In providing equivalent access to electronic office equipment, agendas shall 
ccMisider: 

1) Access to and use of the same data bases and appiicsaion programs by handicapped 
and non-handicapped employees; 

2) UtilizalicMi <A enhancement capabilities for manipulating data (ie., special peripherals) to 
attain equivalem end-results by handicapped and non-handicapped employees; and 

3) Access to and use of equivalent communications capabilities by handicapped and non- 
handicapped empk^ees." 

This tiandbook provides ackjitional guidance to IRM managers as they incorporate electronic 
eaulpment acces^bility into their overall acquisition planning beginnirig with the determinations 
<rf rmed and requirements analyses for automatk: data processing equqnnent. Consultation with 
Individuai users is key to the devetopment of funcUonal pertormcmce requirements. Market 
rsseardi currently yi^ds a wide-range of commerdaliy available f^oduds includii^ hardware, 
softwans, €md firmware tfiat can be added 1o personcd c(»fnputers (PQ) to me^ specific 
mxxmmcHklSon nsqiflren^its dl usersw The largest numt>er of solutkms cunisr% in use have 
been dev^oped for ttie PC environmer^. 

Experience Is beginning to show that when acquisition planning includes the special needs 
of L»ers with disabilities, co^-effedi^, integr^ed, accommodation solutkms to occesa prt^ms 
are adtieved that in rmmy cases also serve as a cateUyst to the introdiK^n of well-des^ned 
tedinok)gy Innovottons of benefit to all users. 
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I. Mfinsglng l> EvohHng End User Envtnonment 



A. Enhancing End Us&r Tb(^8 

The flexibility of currertt petBonal computers has ^ to a proliferation of "enhancement 
add-ons" whi(^ may be used to (^istom^^ and ^reamline personal computer use. E)»mpl6s of 
comnKHi add-ons are modem cante, mouse ir^ devices, mvi memory reside software such 
as desktop oigantos, caiojlittorB and note psuis. Certain »id-ons are of partknitar benefit to 
users with dtsabiiities; these inducto speedi ^nthe^zeis. ^leech recognition devices, strfhware 
fw screen entargen^, samn rsv^, teyslicics control, and other hardware and software 
items. For us^ with disabilittos, ttie (miv^ion d s^^xopiim adckms improve access to 
intcmnation resources; in some cases, the add-ons enable an individual to imtependentiy 
complete ta^ that prsviousiy could not be peffomed without assislBnce, due to the disabling 
conditimi. 

Computer aoccmimoditfion invokes klentifying and adding "off-th&ehelf ' hardware and 
software components to standard personal ccmiputars to pronto for their effectivo use by 
indivkluals with {foat^HUea Inexpensive hardware aiKl software M-ona are commercial^ 
avallaNe to adileve the necessary fuiKlkmaNty for iwm \mm with (labilities. Some products 
have t»en developed spsortcaly far dteabl^ persons, suc^ as spedal temilnalsflcayboards. 
input d6vtee»«. and bredlle prlrflers. Other pnxiuds r^ires^ emerging technolo^ that benefit 
both dteatHe ami non-disabled pec^'e; eiramf^ speech inputftMitput and enhanced monitor 
capabilities. Many of the enhancements necmaiy to ^ieve a particular functionality can be 
provided wh^er the personal computer is used in starnlak^ or tenninal emulation mode. 

B. Common Ne&is End Users 

The needs of end users with disabilities in ^neral re^mble the needs of other end users 
retther than differing from them. Acocmimcxtetkin in the t^oadest sense, therelDre, refers to the 
afi^icatkHi of erpmomte prindpies to maximize tt« ci^MbiUties d aO users. 

Designing workst^ions to enhance user capabilities is becoming increa^ly important as 
people spend more time i»ing o^toe automalton equ^nmnt. A well de^gnml wc^lcstatkNi 
oontritHJtes to user c(»nfort, nx^W^ion, and produf^vity. A p0(Mly d^gned works&ttion may 
lead to unnecessary fatigue and (Ssomitott As end imef neecto evolve, the mx^i^sitton p^ of 
Fedmai abides wlH InonM^ngly r^M the toted informatton proces^r^ environment of 
irKllvkiua! end users. 

The apprehensive r^ecte amssmertt required to determine ttw af^Kq;>riate 
accomnKXtatton for Indlvk&iais with (is^iilities m^ ite be im6 to det^lrw an optimal 
Interface for all usem. The opmei^kjm necessary to r^rto^ infi^me^ ar^ prochMie drouments 
are essentially the san» for toc^ <SsstM and non^tobied users. R»r exampto, the primary 
HnMon experienced by a blind Indivkiual wl^ imir^ a per^nal c(»nputer for word 
pmces^ng Is the inabiiity to taice sO^msn&SB of tfw v^ja! feedback presented on itm screen. 
Adding spoken or braUle output to the cfisrriay overcomes mis limitetton by provkiing 
i^abte feedbfiffik. A p^scmal conHHiter that t^ been aii^nented to imivkie sp^ch (MJtput can 
be used by both ^hted and non^hled workers. A Nlnd perscn wouki rely on the audik>ry 
review capability and a sighted person woukI use me vimial %ecft>ack. In the future, sighted 
workers are likely to rely ch) a combination erf visual and auditory feedback. 
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A^ncy experiences with accomnKXiation solutions that incoiporate emerging technoiog^ 
(e.g., ^jeech synthesis and recogniti<m) provide an effective means for evaluating future 
applicittions with polentiai ber^ to ail end users. Aithou^ speech output today is used 
primarily t}y visually impair^ individuals, it is antidp^ that many more users may rely on this 
capability in the future. Users could remotely access their computers while on bu^r^ and 
listen to pertinent files or 6i»:tr(mic mail m^sages. h the future, agencies may employ 
telephone mana^ment systems with a spom^ synthe^ interface to handle many routine, but 
tim#-sensitive in(^iries. A caller could setoct from a choice of messages by selecting the 
appropriate code, including the option to talk to an operetornnformE^n spedaiist. 

The advantages of inform^ion mode alternatives will also bmefit individuals in "hands 
busy^-eyes busy" environm^its that limit the usefulness olf a system with only a Ic^board and 
monitor. For example, a technician who is repairing defective equipment might utilize an expert 
computer system configursd to recognize and symhesize speech for trouble^KX^ng, thus 
freeing both hands for mechanical woric. The tedmidan could sp^ observations to the 
computer and receive spoicen diagrKistic assi^ance rsgarding which parts to replace. 

C. Increa^ F^rxHxih^ with ErKt User "Rxds 

All of the general prexluctivity advanta^ apsodated with of^ automation are available to 
users with disabilities whai accessit^e systems are provided. In aldition, the inherent flexibility 
of manipulating informatiw.i electronically effiectlvely compensates for users whose disabilities 
impede their ability to handle stemdard print documents or review them visually, or t)dh. The 
following li^ represents some of the ^nificant t>enefits from providing acc^ble electronic 
information systems. 

1. Limitation d S'rght: 

a. When information is reviewed and manipulated electronically, the limitations 
assodated with the mechanical aspect of readir^, writing, handling, and 
distributing of printed information are effectively removed; 

b. Documents can be readily converted into accessible forms such as large print, 
braille, or audio t^, in contrast to the limited availability of such alternatives in the 
pa^; 

c. Eiectronic messaging and voice mail provide a "disability transparent" means for a 
tMInd user to send and receive information efficiently and independently. 

2. Limitation of Hearing: 

a. Electronic messe^ng ateo benefit hearing impaired users who rely axtonsivsiy on 
written communicatfon due to oral communfoation limitatfons; and 

b. A deaf>blind individual whose computer supporto braito output can readily access 
Information resources and perform e^entlal Informatton-rslated tasks ind^ndently. 
This system woufo also support effective communicati<^ with co^riters through 
braille and monitor display of text enteral at the iceyboard. Such a systom would 
also support etedronic mall. 

a Mobility Impairment: 

a. Electronic manlpulaticKi of infonnatfon can be signifK^tly more efficient and 
effedive than more tr^itfonai means for an individual with limited (texterity. For 
some. It may be the only means d workir^ independently and produdivdy; 

b. The mechanical problems of accessing a filing cabirwt, handwriting a memo, or 
turning the pages of a book are eliminated; 



a Keyboard enhancement capabilities (macros, word prediction} can signi^cantty toost 
productivity liy reducing the number of i(eystroi<^ required to generate text; 

d. Eiectrcmlc mail Is also an effective communication medium for users with physical 
limitations of mobility or speech, or both; and, 

e. The iKjvantages <rf the "paperless office of the futurs" are being achieved by users 
with nrobiiity impairments today. 

D. Ftegul^ory f^spon^mms t» Man^hg End User Conyxjtkig by Users wHh Dfsatmes 

1. SectiCHi SOB of Public Law 99-506 addresses ^ectronic equipment accessi^lity in 
Federal procurem^its and mandates ccmir^iance with accesabili^ guidelines, in order "that 
handicai^jed indivitkials may use electronic c^fioe equipment with or without special 
peripheral.'* Initial guidelines were compMed by the D^>artmem of Education and the General 
Services Administoation on October 1, 1987. Incorporation cH the guidelines into the Federal 
Information Resources Mam^mem Regulation (RRMR) took place November 14, 198a The 
guidelines outline general p(^k^, manac^mwit rssponsit^lities. and fura^al specifications to 
assist agencies in achieving «x:^^llty for their empk^ees. ft is antldpated that accessibility^ 
related equipment capabilities and support service will bec(»fne ii^ral aspects of agency 
acqul^tfons. Users wHth disability will receive equivalem equlpmsrt, training, and technical 
support as users without disabilities. In addition, however, users with disabilities will receh^ 
accommoda^m-related software and hardware SKid^s as r^cessary as weli as ackmional 
training to use these enhancement prwjucts. The RRMR amendm«Tt is included as appendix ! 
and the accompanying QSA Bulletin 56 as appendix J. 

2. Federal Informatton RescMjrces Management Regulfirtion (FIRMR) Bulletin 48, dated 
April 27, 1987, provides guidance on the continuity <rf computer accommodatkm when replacing 
automatic data proces^i^ Fy^ems. This bulletin Is included as appendix K. 

a Under tiie Ccxle Federal Regulations {2& OFB I6ia704), Federal agencies are 
required to make rea^mable accommodrtion to tiie Itnown physical or mental limitations of a 
qualified handicapped applicant or employee uni^ tiie accwnmodatton vwuld Impose an 
undue hardship on the agency. This portion (rf the CFR is included as appendix N. 



Ut. Assessing Accommocta^ Requtiem^its 

A. ConstMeOton with IrnMM Usms 

Individual consulU^ is necessary to identify appro)»1alB accommoctetion solutiona The 
mandatory features of on acoo nmodation are determin^j by how the individual wiH be using 
the computer. Currentiy, ttie vari^ of accommodation add-ons available makes it possible to 
configure an optimum system for the user; however, tills requires that speclfte functional 
limitations are kiertiifi^ In relatiarj to tiw work to be accorr^ished, and thm these be tarefuily 
m^hed with tiie enham^m^ prodiK^ av^labie. SiK^cessful solutions are mc^ r^dily 
achieved \witii a team a|^»o£«h tiiat Include the supervisor, the user witii disat^iities, and a 
techntoal support person. 

A brief descripticm of some tools frequentiy used by end users wttii disabilities follows. 
The review is organized tiie functitmal limitations of vision, hearing, and mobility Impairment, 
^ler defining the furKtitml tasks to be perfonned an Indivioual user eivi tiie antkH{^ted 
functtonal prt*lems assodated vjrftii compteting those tasks, verutofs shoukJ be contKited to 
review specific ctescriptiore, features, ar^ capabilities of ttie tools that might best resolve the 
problem{s). To feciiltate the process of learning more about tiiese tools, a r^resentative list of 
manufacturers of personal computer addK}ns lor users witti disabilities is included as 
appendbc O. 
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B. AccmrmKxMng Usm with Visual tmpakment 

1. Low Vision 

a. QIan Prs^i^tlon Scmn— Mirumiz^ visual fatigue associatsd with glare on the 
monitor. 

b. targe Aiofilior fl9"-25">->lncrea8es character size in proportion to monitor 
dimensions. 

c. Msgirifyk^ Scfeen— Reduces glare arKi enlarges characters to approximately 
(kmtste their original size. 

d. Lmgs Cima^ OlsplBy'— Provides large charader display capability (hardware or 
software) that increases character size approximatety 2-15 times in a manr-^r that is 
transparent to the ap{^ications program. 

e. Copy mecMne with enlarging cayi^blfiKy— Provides enla^iged print copies for 
persons with impaired vision. 

f. Ofmque Png^eciOf^-Proj«:ts an enlarged ima^ of the printed page onto the wall or 
a scrm. Pro\^des for e^ier iBsding of documents received. 

2. Blind 

f^r those users with very limited or no usatrie vision, CKicommodation o|:Aions inciude 
refreshable brailie dl^^H^ devices or synthe^zed sji^ech cMJtput. A common 
misconcepto among ^hted imers is tf^ t»aiNe is always the best solution for blind 
users, but only abmit 10 percent can actually read braitie. "fypicalt/, users who have lost 
their viskm latm* in life tend to rsiy on ^»ech as tf^r mxma stredegy rather than 
braiile. Brailte and speech solutions are br^ leviewad belowi 

a. kifiut ilevfC89-This r^ers not cmiy to stanctaione tenninals but also to 
portable rK]le4aking systmns. Jim pc^tabie note^ng devices have their own local 
storage (ag., mtero-cassetls. flopi:^ disk, random £h:c8SS memory), arKi their own 
built-in ttfxt editors. Their input mechanism a keyboard with six keys and a space 
bar which Is used to enter braille (either Qr»to 1 or Grade IQ. The output display is 
a refrashable 20-ca\\ di^iay which can be connected to a braille or standard printer, 
or both. This (tovica can also be connected to a pwsonal ccxnputer lor file 
transfers. Same braille nole4akir^ (Mces are to ^ ^)eech output as well. 

b. Bra/08 tHitput dlspl^fs—Provide a tactile output capatriUty for review of the 
monitor's visua! di^jiay. 

c. Br^He tnmats^ion a o ff i w w e and nnnware — Supports users who prefer to compose 
and rsview document In Grmte 11 brailie (see appendix G for further discussion) 
but who need to transmit aruj rwx^ infornrntlcm from sighted co-wori(srs. This 
ctHitTEKM form of t»^lle is pr^^rred by many brailie i^rs because it can be read 
more qui(^ than Grade I brailte and tiecaise It results in less cumbersome bmille 
documents. 

d. 8r8^ prUUBm-SefmaH iMallle printers are available to provide hard-cx^py brailie 
domimenls. lypicaily, d(»:uments are converted into Qmia It braille before they are 
emtxtssed. 

e. Spa^ ^mtlieslzeis—Provide an auditory output capability that sup{H}rts screen 
reading software. 
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f. Scmon remttng soft«»m— Controts the sf^ech synthesizer to allow the contents of 
the screen to be spoton In a well-defined and controlled manner and in conjunction 
with standard application packages. 

g. Kej^boanl efihafmemefite— Keycap replacements or latiels on selected keys (home 
row, ^ledal functtons) that provide keytx)ard orientmion. In addition, non-visual 
status indicators for to^ie keys, such as shift k>ck, can be provkied by software or 
a light probe indtoatc. 

h. OfAfc^ chsaaetw leecfer— When used in conjunctk>n with a speech synthesizer, 
provktos for tl^ auditory review of hard-copy information and for electronic stor^ 
to disk if desired. 

C Acc(mm«)(M^ Users with HB^kig Imp^mmn 

Since operming a personal computer is essentiiyty a visual task, hearing impairad useis 
currently do not experience signifkiant dfficutties with this technokigy. A hearing impairsd 
indivkJual might not be abto to determine the drive status from the sound of the drive spinning, 
but the light indtoator wouM signal the disk ^us. Some a{H>lk:atk}n programs be^, if a key 
outvie ttra range of chotees \s depressed. This au<titory inkmnatkHt is often redundant, 
because the lack of change (m the visual disfNay indrcates the same messas^. Applicatbn 
packers may begin to incorporate mors auditory or spoken prcmifto in the future, but it is 
ar^pat^ that equivai^ visual promfHs will also be availat^ on the screen. 

Even though a computer modificatkxi is not lii«ly to be required, the supervisor shouM still 
dtecuss with ttie hearing impairad empkiyee what support structures or procedure may be 
necessary to perfonm tfie Job. Tf^se discus^cKis shouki foois on how to accommodate the 
indivkiual empksyee's communteatkKi needs rel^ive to (me^aone communteatkms, telephone 
calls, meetings, and training courses. AccomriKxtetkm r^eds vary t^ the indivklual, the 
oommuntoatk>n situattor, and the functkmal Job requirements. One clf the most important 
aspects of accommodating a hearing impaired emptoyee is d^rmining tf^ telecommunicattons 
requirements, important conskterattons include the foltowing: 

1. Visual lediiiNlenci^-EnsurB that important infbrmatk)n conveyed by tjeef^s or speech 
during (xmiputer-r^itod ta^ are also displayed visually for the user unable to benefit 
from the auditory informatkin. if necessary, instil a flashing light signal th^ echoes the 

2. fnfefji^eier— When arranging an ir^erprster for a technteai meting or training course, 
be sure to request thitt the interpreter have a working familiarity with the technical - 
terms that wHI be prasenled. Also, a hearing impaired person may miss some 
infbrmatton when kx>king away from the interpr^ to take rK^ Erx^uraging 
participant to share course nc^ can help to eliminate this problem. 

a Capttonlr^h'When purchasing training tapes, obtain penntsskHi frum the copyright 
holder to captk>n them if th^ are ncA already caf^ioned. 

4. AmpHnes^mh-^The emf^oyee will know whettier telephone amplification is beneficial, 
and if so, what type is most us^l. Many hearing akls have a teiephor^ smting that 
can amplify sound if an appropriate ham^ Is used. The telephone company can 
provide a handset with tto appropriate magnetic fieki Intensity to be compatibie with 
this type of hearing aki s^lng. Battery powered, portable handset amplifiers are 
available for staff traveling among venous of^c^ The amplifier can siip over the 
handset of mosH standard telephones. 
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^ wtw cannot use an amplified teteptione, a tetecommunlcattons 

(tevlce KM^ tte deaf (TOO) shmjtd be avaiU^ to su^wrt vuork-fBliM needs. A TDD 
permfts al^ng iir^mifed person to communicate over a standaid teiephone with 
aro^her TDD user or thiwgh a reiey (H}ei^ to leach a ncm-TDD us^. A standard 
persormi cc»nputer can also t>e cwifigured to functon as a TDD; however, most TD^s 
do not mipport the irrterthange ccKle the PC (ASQI). Special hardware and software 
can be added to support the code used liy m<»t TDDs (BaiKlrt). Enhancing a PC to 
serve a TDD funclton is lj«jc»7ilng a viatjie aotion. A PC^jased scriuticm shouW reftect a 
users reqirirements and allow anr^ncement and pfck-up without exiting c^er PC 
ap^teation pro-ams. TDDs that suj:^ Baudot only are considered otjsoiete 
technology. Ack^tkmal infonnatlon on TDDs is include in appcNKlix E. 

a MemI Mtmna^ Aelqf Senrfee— The Qenerai Swvtees Administration provides a 
rri^ opwator service to suppon govwnment t>usiness calls batwe^ TDD and non- 
TDD convei^ng parties. The qsercrtor serves as an intennecfiary tietween the hearing 
impaired (TDD^uipped) cidier in one direction and the non-TDD equipped caller in 
the other directi(m. This sen^ice available to any federal employee as weH as 
members erf the p JWic w»^ caWng a ^jvemment offtee. Within the V^ii^ton. DC 
m^ropoHtan area the numbw is (202) 738-8300 ^^TTDD and outekie the Vyfashington, 
DC. area the number is (800) 877-^^ v/TDDi The sen^toe is availed MaHtey4=riday, 
8 a.m.-7 p.m. EST, beginnirni May 1, 19^ A p^al li^ng <rf federal a^cy TDD 
numbers Is incliKted in appoKlix F. 

7. S^nMUm ifoirlces— it ^wuid t» drtermined which of the sounds in the individual's 
work area need to be translated into visual s^nals. After these sounds have been 
l^ntlfled, signalllr^ devtees can be installed ttm provi<te visual signals, and sometimes 
vibratkww that su)H>lement the auditory ^nals of sournfe such as a ringing telephcme. 
malfunctkjning equipment, or a computer tx^ng a warning message. 

a eec^rofifo ma voice maff--Hearing impaired users will ben^t frwn th^ capabilities 
as they b«»me avaitebia Electronk: mail pr^ente rw barrier to communicatton 
because it is essentlalty a visual process. Vc^ mail may be a useful ojrtlon for a TDD 
u^r who is able to ^3^. Spoken messages cwjid be sei^ without the as^stance of a 
relay operator, f^epesmd telephone calls are eliminated because this type of system 
continues 'X3 place the call until the message is received. A votee mail messa^ can 
also be relayed to a hearing impaired person by a secr^aiy in the same way teiephone 
messages are usually handled. 

9. to— Seizing hard copy ckx^imente or hand^wrHten notes throi^ a facsimile machine 
^so pitsvktes a valuabte altamative to teiephone messaging for some communteation 
sHumkins. Facsimile is the electrwifc transmisston of letters and pk^res over regular 
t^ione iines. Fax systems shouto fwovkte line status inforni^km in a visual manrter 
(elttwr text di^:riay or st^ lights) for teedb«:k to indivWuals not able to benefit from 
auditory status informatfon due to hearing toss or a noisy environment. A PC card 
option may be a viabte ahem^^ve to a stand-atone fax machine for individuals that 
usually need to transmit date thm has generated on a PC A combinatton fax 
machineAelei^one may also be an attemativB to a ^and-alone fax machine. 



D. Acc<mimo(Mig Usms wiOi Mc^llty Impaimmts 

The.e are a variety of aa»mmodatlon solutions available for users with physical disabilities, 
prevrously stated, the setectton of a »^tware or hardware enhancement product shouW be 
enmned after consultatton vrith the indivWual empk^. 
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The enviiDntTi9nt around the conH'utsr should also be reviswsd for tsarriefs to access such 
1^ mxtrn ai^ that don't aHow wheetehair passage, or VRjrkstattons with he^hts too high or 
tow wtiteh may resiM In fe^iM or an in»;Ges^tHe conditkm. Access ^rategies and products 
tnducte: 

1. KBj^Nianl m^mtcoama pro^rnm—Ar* for persons who have difficulties using 
standard ksyt)08itis. There are a nun^ cS low-cost (c^iproximateiy $50) Iteytmrd 
enhancem^ progran^ whid) provkle one m mors of ttie foliowing func^ns: 

a. enter multipie te^trc^ cotntrinatlons (ag., CmL -f AIT + DEL or Shift + a 
l^ter) s^^^nlkiSfy; 

b. akiitity to m^usft or turn off the loey^n^ repeat function; 

c. store mult^ ksysticNtes as a rmao which can be executed by a single leystroke: 

d. remap keys to acccmimodito a us^ who is limited to the use of one hand; 

a provide tfie eqtrivaient of rmnjse functtons or tim leyboard, if a mouse cannot be 
used; 

f. provide a foot fm>use, an inteUigettt keyp^, or i<eyboard macros to reduce the 
numt)er keystrtH^es required; and 

g. ac^ust ttie sensitivity level tit the l(eyt)oafd so that only keystrokes made intenttonciiy 
are infHit. 

2. KiBfi^mf— a smooth surfu^ed template with holes cones|»>nding to i<sy iocatkMis. A 
ksy^jwd is pkioed over a standard keyboard and promotes ksyl»ard accuracy by 
stabilizing the user's hand moven^rrls and preventing iniKJvertent multiple keystrokes. 

a sM or tmd sUdr-^assisis an individual wfio is unable to use a keyboard with 

his hands. 

4. Speedi recofffllllof^— su^^Kirts an irtdivklual's use of spd<en commands to supplement 
use of a keyfcloard. 

Sl AUemaUw kipui ilevtee--alk»ftrs imers to send yaSM keystrokes directly to the 

computer. The devtee s^ecM Bnd configurBd to take advantE^ of the user's most 
effid^ means ol In^NJt (ag., ofi^ical h^K^ming, scanning, Morse coda etc.). 

a Opiktml posHfonlnflH-Sevefal solutions are available to achieve lability for mobility 
iniipairKi usere with co(mAnaticHi problems, such as (1)a chair with ann rss^ (2)a work< 
station th^ is centsred in retolton to and (3)a mabto keyboard surface set up at an 
c^jtimad working hel^ and an^a 

7. Hard Dteir— Thte of serves to minimize difficuiti^ ^sodated with the 
handling tit ftoj^ (Mxs. 

a MwHc Atm^VokcB activaied xobcl&c arm ctevices are availabte in conjuration with a 
work statton. TMs unit alto^ a severely nn^ity impaired user to have voice control of 
ttie computm- and tl^ robotk: arm lo perform tasks such as toading diskettes, turning 
pages in a book, ami answering Uie phona Other environmental control systems may 
alTO be attached to thte sysl^. 



HI. Piovkttng End User "Ryols «Ki Suf^rt 

A. Sn^ fhMv^m ^ikkmce tot AooomnKKtotkig tfK^vkh^ 

Ahm dfllennlning the needs, perfbmning the requirements analysis, and identifyiitg the 
(^pltons to bo added, it is recommended tirat a denK>ntiratk>n be ananged to ensure that the 
syalem w»ks m intendCKl In the ho^ environn^. COCA can as^m in ananging a 
demofutralion. 
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The actual oo^ of an CKXxmimocte^ >«iy fiKXxntling to the equipment seieded. Most 
oostB in the range of $SO^00 (®«JkK«ng the cost of the computer on which the addKins 
am hialaf^. 

Mesfjf acGomnKxfetfon add-ons are stitl not availal^ in c(»nputer stores, or on the GSA 
Mult^ Aiflo.'Yte Scheduto. A represerMve list of companies that suppiy iKxxHnmodation add- 
m inckKied is app^Kfix Q Several companies hove distributois that provide orvsHe 
demointrEtfioi^ Some psdKS^ are availat}{e for 3&day evaluations, or padca^ capabilities 
can be revtowed throu^ kiaxpensive strftware dwno versk)r^ whidi may be purchased from 
the manufacturee It fev^ioitant to a^ vencfciis specific c^iestions regaiding aduai needs and 
es^rifmient conf^une^m Bstenttal purchcffiere should also be sure to oMn information from 
tl» vendcM" ^wut product »9)pon, training, uii^rades. warranty, maintenance, compatibility, and 
tiie «(perierK»s (tf other users. COCA has had a great deal of experience in this area that can 
be stored by phone or visit. 

1. Gmmi^ Pup^iaae ContideiatSons 

The foyowing questions rmy assist in planning and minimizing oversights that might 
resiM in unnecessitfy delays. 

Con^patlbNItyniaelUliieas 

a Has the emi^oyee tried the pacitage b^ng ccmstdered? 

b. Was it d^nonstrated in corijundion with the application software used in the 
employee's crfftee? 

a Has the particular system configuration been discussed with the vendor to insure 
that the accommodatton produd will woric cwrectly with the existing hardware and 
scHware? 

CkmfigurBtfon and Other Requirements 

d. Do you have the required number and type of expansion sids for any cards that 
will be added? 

e. Will the packa^ su^jort your cunent monitor (e.g., monochrome), or do you need 
a special color graf^ monitor (ag. CGA, EGA, or VGA)? 

f. If you have a computer wfth a 802% chip (ag., IBM AT) or a 80^ chip (e.g.. 
COMFW 386), will the package ^11 work? 

g. Do you have enough serial ports? (Atoto; If ycHj have a modem and an external 
spmch synth^izer you wHi r^ two serial ports.) 

h. What about noise level con^deraitons? Brailte printere arKl speech synthesizers are 
knid, and may be detracting to othere unless a printer hood or earphones are 
used. 

1. Is the pffi^ka^ nwmory resident? If so, how will this impact any other memory 
resktont padcages being used? {Nm: Many commerciaily avaiiabie memory 
reskjo^ programs mu^ be k>aded in a spedal sequence and sometime interfere 
with each other.) 

J. I>oe8 ttie p^Htage have an on-line tutorial or help premj^? 

k. If the pack^ menu driven, is it pos^ble to invoke an expert mocte to bypa^ 
the menus once the end user becomes proficient? {Note: Menus tend to become 
cumbersome to some expert usere.) 

m 
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i. WHI terminal emulation software be required? If so, does the terminal emulation 
software leave menKMy le^nt software intact or erase it from memor/ ? If a'l 
acctmimodation soiution(s) Is memory resk^ you must use an emulation packa^ 
tfiat ctoes fKSt erase memoiy resident soft\A«re. 

m. What (toes the dock ^^e^ d the personal onnputer need to t>e to adequately 
support the CKXXimrmidatkKi piK^kage (e.g. 8 Mhtz. 12 Mhtz. 16 Mhtz}? 

Instaltalton 

n. Is technk»l st^iport available within the a^ncy and from the vendor? 
o. How diffknjit is it to install the package? 

p. Does the vendor offer a maimenance contract? If feasible, wilt a technical engineer 
be disp^ched within 4 hours of a servkse call? 

q. Is k>aner equipment IrK^uded in the maintenance cof«Bct? {t^km: Most computer 
accommodatk>n equipment mu^ be r^med to the vendor for repair.) 



r. Have the trsJning requirements of both the end user and the technical support staff 
been addn^sed? 

s. Is documen&ttk>n for boOi the accommodation package and the application paci^ge 
available in a format liable by the end user (e.g., braille, capttoned training tapes)? 

2. (^fiMity Specific Purchase Conalderatloi® 
Uuge Character Display 

There are hardware or software based displays which si^iflcantty increase the size of 
charaders by 2 to 15 or mote times the original ^ze. Large print displays take 
EKivant^ the graphics capaUlit^ of the pers(Hial computer to produce text of 
varying The seiectkm <^ font size and the color erf the display is at the discretkjn 
<rf the user. Accomniodatk»i soiutkHis vary. Some verKiors use a monochrome monitor 
to provkle regular text di^e^ arxi add a graphk^s monitor for enlarged text. In this 
type of environment, the program works in either a tracking or a review mode. In the 
tracking mocte, the large prirA display prograni fc^kiws the cursor so the text 
imme(tol^ to the 1^ of the mirsor appears cm the gre^sMcs moniloc In the review 
mode, the large fwint di^ay program temporarily takes control erf the ccmiputer and 
alk»vs the usm to positkm a software wIikNtw over the text to be enlar^ and displays 
the setodsd text on the gnnsiYtes moi^. Other vemtors u^ a single gr^phk^ monitor 
and a!fc)w the user to fHp back and fMth from reguleu- to enlar^ display. Finally, some 
other vendors use their own ^;>ecial monitor in corijunction with a <Msse6 circuit 
telsviskMi camera to anow {tinted maSerial to be enlarged and appear on one half of 
the monitor witti sween display on the other half. There are other variations of this 
tedincHogy but they ail provWe the same end result—enlarged display. Some 
con^deraik>r« in large character display are as foitows: 

a What level of mai;nlftoalk>n is rw^uired by the user? (AtofS; increasing the magnifi- 
t^rtbn (tocreases the asnouril of text that app^urs on the monitor. More effort is 
required to c(»:trol and review ttie information because only portions of t^ are on 
the screen at any one time.) 

b. Does the usw find re^ng easier when the tact and background are cotored for 
contra^ (e.g., hi^ intend white on a blue background instead of green, amber, or 
v^ite on a b\&ck bacl^round)? * 
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c Does the user to awnpare hardcof^ ctocumenfe with text on the monitor? 

d. Does trie user need to use txAh graphics and text-based softvvare? 

e. Does the user need large prim from his printer to complennent his worit on the 
computer? (Note: appendix 0 comains a list of softvmre programs that can produce 
iesge print using an off-the-shetf, (to matrix printer). 

f. Does the applicalton program always use the computer's cursor? (Atote; Some 
poptdar spiBedsheet programs do not use the cursor M rather write directly to the 
saeen to inctease spBe6. Since some lar^ character d^>iay programs query the 
cursor for the last updated screen potion, their use with a spreadsheet program 
that does n<^ rely on the cursor may prevent the large print program from 
maintaining a conect display.) 

Braille Prtnters 

Speed is the primary d«emiinant of price for braille printers. Generally a personal 
bralfle sv«em wilt average 20-40 characters per second (cps). There are a number of 
vendors soling printers in thfe ranga This speed is skm when you (xjnsider that low 
priced draft printers will (NOduce 150^ in the draft nrwde and M-50 cps in the 
rwar lettm- quality niode. f=br a printer In this SO-AO cps cate^>ry ywi can expect to 
^end $2W4XJpa for h^ speed printas, the pikx increases dramatically. A 
120-170 cps braille printer can cost $12W5-15W), and a 600 line per minute printer 
can cost over $37j00a The user witti only a j»rtodlc need for braille can easily be 
accommodated a low speed printer. High ^leed braille printers are typically used 
in an in-house braille produaion site for a number of users. In chooang a braille 
printer consido' the folkm^g: 

a. Ot^n a sam^^e (rf the brailte print for the end user to review Each vendor mai<es 
his ceils a little differently, and some braille may seem ^ran^ to the end user. 

b. Do research about the mean time between failures, and the return/repair policy, 
f^ember the printer is a mecfmnical dance and, ^ such, is prone to 
breakdowns. 

c. Leann the size and weight of the braille paper to be usee. The wrong woiqht of 
paper can cause dote to fede or lead to paper jams. 

d. Inquire about the metiK)d of set-up. Some braWe printers require aSditional external 
devices to esMi^ the communiciftions Interface. 

e. Inquire about the type of port to be used. Some printers provide only a serial port; 
others provide both a parallel and serial port. Be sure there are a sufficient number 
and type of ports on the computer to support all required equipment, such as 
nrwdem, ^seech syntl^izsr, or Ink-print printer. 

Speech Output 

Software programs for personal computers that control spoken output generated by a 
spee<* synthesizer are called screen reding programs. When personal computers 
were first amiable tftere were very few screen reading programs. Menders deigned 
and maricsted ccHnptete systems for blind us^ ^on they realized that these sp^al 
programs dW not altow for IntormrtiOT exchange amoi^ co-workers in an offica Also, in 
many cases, the^ ^tetM progranm were not as feature-rich as popular software. For 
this reason there was a mlgraakm to screen r^ng strftware which is used In 
corijunctton wHth eppitoatton Kjftwara 

Screen r^ng so^mm rreldes In the computer's memory and provides a variety of 
review c^^iwis. ' 
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There are several screen reading r^ckages that can t>e configured with a numt^er of 
speech syntfrasizere. Putting tO£^^ a ^>eech4jased sy^em that worts is difficult. 
Identifying the components with the highest valira ^ a particular user, however, should 
not tie done hastiiy. The soiuSwi chosen will have a long4emi impact on how 
pfoducthfeiy it can tie used. The Isest solution can only be achieved through close 
ccmsultation with the user. 

An important consideration in selecting a screen reading pn^ram is its rslationship to 
the applk:^^ software (ag., sprsiKi^ieet, dsto with which it will be used. COCA 
is continually asked whM should be prooHed first, the apfriicatlon software or the 
screen reading software. The minority of users must share and exchange information 
with others in the offN:^ For this reason, it is to the disabled user's ben^ to employ 
the same app(k»tk>n software as all the other users. Therefore, the screen-reading 
package chosen should be the one thstt works best with the appiicatton programs used 
throughout the office. 

in those increasingly rare instances where an office has not ^andardized its sc^tware 
or where r 'jser works in a standakjne mode, the above guklance still appiiea The 
application must be abie to satisfy the user's requirements, incliKfing the support of 
omimunicatlons or of terminal emulatton package (us^ to access mini and 
mainframe compute). No matter Niw well the «xx>mrm}datfc>n sa/hmre works with the 
a{H>licalion padc^ if the application package canrK^ do what the user needs to 
accompli^, the accommode^ton solution canned be considein^ a success. 

Adding soeen reading sc^tware and a speech synthesizer might be considered in 
cor^unction with a large print display enhanc^nent for ttiose individuals whose usable 
vision might he decreasing or for those who experience visual fatigue from using a 
visual output system ^u^vely. 

Osmmon features of mc^ ^;raen reading programs are: 

a. The ^iity to speak the keystroke entered; 

b. The ability to re^ and &pe^[ indivkiuai words or an entire line; 

c. The ability to disengage from the host program and read or spell any or all lines on 
the screen; 

d. The ability to indicate capitalization, punctuation, colors, boldface, and inverse 
video; and 

e. The ability to set a window on the scr^n and read only the contents of the window. 
Speech Itecognftton 

ViskMi or mobility impaired irwlividuals may have a need for their input to the computer 
to be vocal rather than from the keyboard. Speech recognition systems may be used to 
replace or ^ -^*Hit keyboard input. Speech recognitton systems mav have a pre- 
define!^ ' Uiry and allow user d^ned addittens to tt^ vocabulary. The vocabulary 
should enable a command or string of commands to be evoked using a single word or 
phra^ in many cases the user is required to train tl^ system to recognize their 
particular vc^ for the words in the vocabulary. This is ^xxNnplisI^ by repeating 
each word In the vocabulary to tf« system several times until it has property learned to 
recognize the speech pMtem for that partkujiar word. This commonly encountered 
requirement f&r indhddualized vmce training of the s^te>m enables indivkiuais with 
signifteantty altered^ but ccmsistent, ^leech pmtems to successfully train the speech 
recognitfon system to th^r voica The speech recognitfon system can recognize the 
yocsA commands of a user with a speech impairment with greater accuracy than 
im^dual listei^rs. The key to the succ^sful use of the system is sp&ef^ consistency. 
If an indhMual's voice changes signiftoantly over the course of the day, several speech 
recognitton packages off^ the ca^lity of storing several vc^ trained pattems. As 
the mrof rate for one voice pattern becomes unacceptable, the user would switoh to 
their secorKi vofoe pattern. 
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A spoedi reco^ito system im^udas ^ther a s^tand alone micit^^Tone or a headset 
with an altadied rnkstophona The sy^em^ are i^ualiy rr^nrKNy ns^lent and 
con^iatlbie «^ the most commonly used personal cckihh^ software packages. 
Spedfto software cofiH}atttii}ity (^pjestksns ^lould be investigated prior to procuring a 
speech leoo^iltion systmi. Sevetal of the ^^eech rmgnttkm peadkages ime 
pfedeflnwi overlays of oommands that supfion r&[M vocatMjIafy training for use vvith 
popul^ wofd fNOces^. qsread^M. and dateibase wHcatlon pado^ Most 
padcB^ allow the user to define ackStkmal omumnds md add tl^ to spedfic 
ymcekHJ^ sets. There a KrvM to the sUe of the active vocaibulary set avallabte to the 
imer at any tinm. "R) mate the functtonal vocatMilary teuger arKi run la^, some 
packages organize the vocatHilaiy s^ to corr^pond to the commands n^ded in a 
partknj^ portton of the ap{dk»tlon. The speech recognitton system opers^ faster 
since it does not compare speech patterns of worcte that will never tse used in that 
applicatton ntodule. 

Some con^derstions in speech lecognltton are as foitows: 

a. What applicalli»i progr»n(8) will be accessed u^ng speech recognition? 
tK How lar^ is tt» vo(»t}uiary neetited? 

c Does the pack^ have pre-c^ned command sets tor the af^ication programs 
needed? 

d. How easy is it to add wmis to tto vcK»t)ulary? 

a Will the packi^ altow several command sets to tie stored tor more than one voice? 

f. How much tjackground noise can be present without adversely affiscting the ^seech 
recognition? 

g. Is there an available stot in the permal computer for the speech recognition 
bowd? 

h. Can the fcKTtory-s^ board interrui:^ t» changed if there is a conflict vinth other 
boards resldir^ in the personal comfHrter? 

i. Does the dodc speed of the personal computer need to be sm stower to be 
compcttible with the ^jeech recognition board? 

j. How qutokly does the iter's VDk» tire? 
a Justifying the Purch^e of Aa^Mnmodation Solutions 

TTie foUowing is a mimmary of the prooirement advk» cor^ained in the Bnd User's Gukfe 
to Bjykig Snwa Computsrs putibhed by QSA in Ai^ust 1964. 

Once a dedsion hm been made to procure a cc»fnputer accommodation cKJd-on, a 
justificatton is needed. Government ADP r^ulaticms mate it clear tiiat the degree erf analysis 
and documern^km mippc^ng an aoquisitton shouki n^ch tfte ease and comptexity of the 
need. Ttraretore, one to three pi^ shouM normally be sufficisnt to document the r^ed and 
cMain approval for a compute' accommcK^ton add-on. Tito foltowing points shouto be included 
in the jt^tiftoatlcNi: 

a Problem Statement— What problem will be soh^d by acquiring the computer 
accommoda!ton £ttJd-on7 

b. Functtons To Be Rsrfomied— What applteattons (i^. information processing 
functions) will be performed using Hhe accomnrKidatton acM-on? 

c. Justification Ow the System Life— Whitt eflectivsness and^r efficiency 
improvenwnts are expe^ed? 
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d. Records Maiwi^fn^, Data Privacy. Security and Iniegrity^is the data to be 
maintained aar^tive^ and mA^ocH to pacific tegai and procedural controiss? iN(^' 
lypiciAy, thte is not a mglor ^skm in an acc(mmiod^icm tsecause tiie woric is done 
in a shared office envirmi«nQ. 

a OigaiHzBiional (n^>^:^ion8— What are ttie in^>iications for training, in-house 
su|^)(»t, and continued shared use of the modified personal computer? 

f. Environmental Fadora— What are ttie irr^iacts on space, power, and sound? 

g. Anematives— is it possit^ to sc^ the prot^em using other means? If several 
altematives m^ the r^^uiiem^ils for an InMduai user, which rapresents tfie 
lowest cost? {Nolo: This is pnbatify the most important section related to the 
procurement of computer accommodation add-ons. It is very important that a 
thoioi^ case be mnle for the specific component that are seieclsd). 

h. Softwfiffe and Haidwm Rec^irwnmits— What hardware and sdtware win solve the 
protsiwn? What training, supp(»1, and maintenance is r^cessary? 

i. Configuration Selectkm— Where can the required hardware and sc^tware be 
procured? 

j. Post Installation Review— When, how; and tiy whom will thfi t>enefits of the system 
be evaluated? 

This small purchase guidance reflects Faderal Acquisition R^ulations (FAf^ Part 13 which 
may be used when purchasing irnlhHduat »xomrTKxi€ttfon |Moduc& This guidance currar^ 
i^^>lfos to purchases of no more than ^^OOa OonducUng a smail purchase (^ocursment 
involm orally soliciting quotations frcMn a reasonat^le nurrdber €i manufscturMis or dealers. For 
purchases under $\fiO0 telephcme quotaUorm fnmi three qualified vendors is sufficient to malcB 
a purchase cfodsion. For purchases betwem $1j(KK) and the FAR steites, "Contracting 

officers shall sdidt quotations fn^n a reasonable number of qualifidd sources to ensure that the 
ptffdmse is advantageous to the Goviamment, ptkie and other fiactors considered, including the 
administrative cost of ttie purchasa" 

B. Guidance for Acconunodatlng Individual User Needs During Agency-wide 
Procurement 

IRM managers have a new program requirement, as (KJtlined in RRMR Amendment 14 
(i^ipendix l)> to incorporale electrons eqi^xnent «x»ssibility into their overall SKX^ui^tion 
fining. Electronic equif^nent accessit^tity is c^ned as the a|^lcatk}n^nfigurstion of 
eiecbrcmic equipmei^ in a manner th^ accommoc^es the functional limitations individuals 
with disablttt^ so is to pnmtote prcKtucti^ and provide access to woric-reialed andAor public 
rasourcea 

The goal d acce^biiity is to provicte equivaM access to information rssources by non- 
disabled and diaabled indivkiuais. This inclt^ies access to data ba^, applications programs, 
and communications capabilities. According to RRMR Amendnwnt 14, determinations of n^ 
and r^uirsments analyses shall be conducted fbifowing tiw proc^ures set forth in FIRMR 
SOI-SOCKJ^ and in consuitatfon with the handica|^}ed employse(s). 
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muu Bulk^n 56^ B^rtfonic B|uipment Acc^ijility for Emf^oyees with Disabilities 
(aiHpenc^ J), provktos gidf^nss for use in devtic^ng sp8dnc<<ions, in ccH^ncticm with 
requtfemons d^ermftiatim mid etnpfoyse oonsidtation. The m^srity df the cunem 
accommo d alkffl hardware and scftMraie enhancemems wore mlginal^ developed for the MS- 
tX)S envfronmem. As a remMt. a wide vartoty of hardware manufBCtursrs support access 
cape^HHttes for a numtser dMiiity arm whether or not they are aware dt it. This flexibility is 
inr^x^taiii tiecause witMn any category of c^abifity, there is no ^ngie accommodation add^m 
that is the optimal soki^ for aN inavk^nto ^ that cfisabWty. 

IncHviduite ym <fisid}Hltie8 are a c c ommoda ted most economic^iy and effectiv^' when their 
requiremm^ are incorporaled ii^ CNmeM c^icy spedficatfons and their training and technicai 
support needs are slmitariv inle^cM with the n^(te of th^ oo-wortors. An imfividuai user 
^imild always tie provicKiu with tt« opportunity, however, to waive a component^hancement 
on oontiBct, if it is determined thid the contr^idor's offering is not suHtatite for his particular 
ne«J or oombinaikin of neectew Agenc^ shoukt also conskier specifying in their c(»itracts that 
the vendor provkie systems ens^r«9eringfeon8ultalk>n senrk:es to ensure that «x»mmodalton 
capacities rer :ain current with new technotogy. 

Expwience is beginning to show that when acquisltton planning includes the special needs 
of users with deiMiities oost-^fsctive, irtegfeled, iwc(Hnmodatk>n sotutkHis to access problems 
are ^^iHeved that in many cases ateo sen« as a cataiy^ to the introductkm of weli-de^ned 
techrwkjcy innovattons of benefit to all users. 

RRMR AmerKiment 14. RRMR Bulletin 56^ and RRMR Bulletin 48 (appendix K) contsdn 
curmpx guidance on procuremem poUcy. 

C Tbchnlcad Support 

Technk:al sui^pon is a key eiemer^ in the accommodatkm process. Ongoing technk^i 
support is necessary during assessmem of neecte, purd^ise, and imf^menteokm. In addltk)n, 
\Mien agencies devek>p IRM acquisitksn ptans, tedink»l support personnel must be avallable to 
outline the functkmal requirer^ents in scriteitato documenls to ensure cc^..-'iued and improved 
access to informatton resource by disabled users. 

Reprssentatives of the e^endes that comprise the GSA Interagency G>mmtttee for 
Computer Support of Handteapped Emf^jym (lO^HE) me^ to oxchan^ lnfomiatk>n on 
progf^ and problems in advancing Infomna^ Fte»)urces Mam^ement (IRM) activities to 
si^jport hancft»N9ped eri^jtayses. ftalf of the menriber 1%^^ 

directives estE^i^tlng gafmsA poUcy and procef^irss for provklii^ computer si^ipori to their 
handteapped empkiyee& The dir»:th^ e^abMng mis r^pon^bility within their IRM offk^es 
were modeled aft^ an inlBmal order that estiMished a ^milar rsspcmsibility witNn GSA and 
also created a govemm^twkie Ctoinghot^ m\ Oonputer Accommodatton {COCfi) 
(appendix L). 

GSA's COCfii as^sts agmuMes as ^ estabi^ technteal si4>poft servtoes for disabled 
empkiyees and plan e^ncy acquteitkins to indiKle accesdt^lity requirements. COCA staff also 
re^iond to imfivkiual emptoyee accommodation requests govemmertwide through 
demof^trations and consuHattons at its tsdink»i r^fmrce center. COCA makes presentatk^ns at 
agency conferences and dev^jps semlnare to re^si^ to specifk; c^ency requesto. COCA has 
also ^tabiished a woridi^ networic d indlvkiuate with accommodt^ rssponstbiiiti^ in their 
respective agencies in order to support on^ng infform^ton exchange and sharing of expertise. 
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Trainii^ is anoltor key el^nent of Mxommodi^. Bc^h th& end i&m and ttm technica} 
support pefsonnel invcrivod in ^ cncxsmnKxtation ^fort should receive training. The amount of 
training required veskts ym\ the irKtivMuais and the technoki^ employed. Thaining may range 
from conputer-assisted tutorials to formal InstructitKi. The su{^K>rt personn^ should bB aimom 
as fBmiUar with the acccminKXiation hardware and software as the end users. 

As agencies stitfidarcfiza tHudware and software, ^erK^ywide procurements are t)eooming 
more common. A^ncy plarmers in charge of trairring should include employe with disabilities 
in the standard trabiing courses offered. The cmly preparation unique to the (fisat)ied employees 
is scHm preliminafy traMng on the raw sydmn u^ the cKXcmmodation add-on(s). This 
preliminary training will alk^v the employees with dlse^llttes to focus on the applk»ti(ms 
training course itself rather tf^ on the f^ccomirtoi 'cUon-relidBd proc«hjre& The Vaterans 
Admini8trali(m offers several ir^roducK^ courst^ ot) the use of eKxx)mmodato add-or«> 
through its Mterocrnnputer liaining Program for Rsrsons with DisabiHties. Infbnnation 
Itehnok)^ Center, Departmer^ N^^erans Affeirs, 810 \%nTiom Avenue N.W.. Washington, QC 
2042a For course Inlonnalion call (202) 233-5524 (appendix C). 

liaining is also necessary for mam^^ment posonnel. The first line supervisor should be 
the f:^mary focus of tf^ training. The purpose olf the training is to provids management with an 
apr^ec^alion the accommodaton taidng place, the technology t^ng utilized, and its relation 
to the other tasks in the olftea This training ^uM be an inti^ral part of overall mani^iement 
training programs. 

COCA ctffers a training class for mam^jers entitled "Manning Computer Accommodation 
for Usere with Disi^lities'*. In adcmkm. COCA also offers Inlomicy intn^udory consultation/ 
training at its technical resource center at the 6SA building, 1^ and F Ste. N.W.. Washington, 
DlC 20405. Consultations can be scheduled by calling (FTS or ^ 523-130a 

Appropriate documentetoi is an imfXHtant part erf training. Whenever po8sit>le. 
documentation shoidd be made »«iiable to the user in the most useful manr^r, whether this 
be braiile. audio tape, large print, ca|3tioned tapra or electronic media. For rampie. a printed 
manual on a database pai^ci^ is virtually i^eie^ to a blind user. If documentation in a special 
form is rsqulrsd, manc^ment should taice steps to secure such documen^on srfter 
{tetermining the accommodatkm requiraments. 



APPENDIX A 

REOISTRAnON FORM 
MANAI»NQ END USER COMPtmm FOR USERS WITH CN^^nUTIES 

(Ptm»a print or type aH responses) 

Mali ccmpleled forms to: General Services Administration 

Qearinghouse on Computer Accommodation 

Itth & F Streets. N.W., Room ^022 

Washington. DC 20405 

NAME: ^ = 

AQENCVi 

ADDRESS: 

SYMBOUMAILSTt»>: _ 

CITY: STATE: ZIP: 

PHONE: — — 

PLEASE SEND ME UPDATES TO PUBUCAnON: >fes: No: 

COMMENTS: ^ 
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APPENDIX B 



ASSESSMENT OF COMPUTBfl AND TELECOMMUNiCAnONS NEEDS: 

MANAGER'S CHECKUST 



YES NO 

Is there an agency^wkie policy on end user computing equipment? 

Is the allocation erf end user computing equipment fciased on 

an IRM plan? 

Has an assessment been made erf the special needs of 

handic8|>ped emfrioyees with regard to the introduction of otkI user 
computing equipment? 

Do you know how to ot^n technical support to assist you 

and your handicapped employees with the seiecticHi of ^dard 
and speciaHiurpose harvfware and scrftware? 
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ASSES^ENT OF COMPUTER AND TELECOMMUNICATIONS NEEDS: 

USER OfECKLIST 

YES NO 

Are you using ernJ umr computing oquipmem presently? 

Is your dfice sctioclufed to receive end user computing 

equipment as part of your agency^de ADP five-year plan? 

Would your functi(»iai limitation affect your atiility to use 

a computer with aco^Uiity aids? 

Do you have a vlsusd Impairment that would affect your use 

of a computer? 

Do you have a mobility impairment that v«Hjld affect your use 

of a computer or telephone? 

Do you have a hearing impaimmnt thm would affect 

your use of a telephone? 

If you are already using end user computing equipment. 

does your system accomodate your functional limitation{s)7 

Do you feel that changes could be made to your computer 

system that would make it easier for you to use? 

Are you using any special-purpose equipment or procedures 

designed to accomodate your functional limitation(s)? 

Are user guides and manuals avaliatjie to v«u in a form that 

you can use? (braille, cassette) 



23 

B-2 



APPENDIX C 

GKIVERNMENT SECTOR RESOURCE 
Remiiees wmiin the Ftderal Government 



The foiiowing organizations provide computer accominodation information and support 
within the Federal Govenmient: 1) QSA Clearinghouse on Computer Accommodation (COCA); 

2) D^pamnert <^ Vatefans Affairs Handicaw>ad EnHJioyees Microcomputer Support Program: 

3) D^>amn^ of Commerce Committ^ on Resources for Electronic Accessit>le Technctogy to 
End U^rs (CREATE); 4) GSA Inters^pwy C(»iimtttee Ich^ Computer Support of HandicaiH^ 
Emfdoy^ (ICCSHQ and; 5) U.S. D^>artment Justice. Ovil Rights Division. An outline of the 
servtees and functions of these oiganizations foitom 
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GENERAL SEIWiCES ADMINISTRATION 
CtiARINGMOUSE ON COMPUTER i^^MMOOATION 



WhatlsCCK:^ 

The Clearinghouse on Compute Accommodation (COCA) is a demon^mtion and .^chnical 
resource center in the Intorm^km ftesourc^ Man^ement Ser^ (IRMS) the General 
Services AdministralkNi (GSA). COCA's misskm to ^sisl JFedmwi empif^efs and employees 
with pn^>^8 reiased to extendin? u**ice automati(Hi t^ndo^ for pbducthfe use t^ 
empl^m with disabiiiti^ COCA, omputer ^leciatists are availabie for consultation on all 
oomput^-related ptotitoms tram ptccurement through imf^ement^km. COCA was established 
by GSA in 198& 

What Services Does COCA Pravfcte? 

• provides demonstration d frequentiy used hardwar^5(rftware and woricstation fumishings to 
acoommodale individuals with cMsabillties 

• responds to computer accommodation requests for general information and researches 
sp^^ific hfitfdware^oRware and communiciftkms proems assodated with an employse's 
accommodation requirements 

• provides (Higdng oor^italive/ledinteai assistance to agenda during planning, acquisition, 
and ins^iaton of inc^uai and agency-wide office automation systems 

• conducts woritsht^ c»i computer accommodaticn procedures 
Who Can Request the Services? 

Equipment demonstrations arKi requests for assistance can arranged for Federal employers 
and employses by contacting the COCA staff at FTB 523-1906 or (202) 523-1^ (Vbice or TDD). 

Who Staffs COCA? 

The COCA staff is competed <^ computer speciaii^ with backgrounds in computer 
accommodation, sysbsn^ hardv^ and software, communications, and acquisition policy. 

Where is COCA Located? 

The COCA demcHt^ration/rKOurce center is located at the GSA, Central Office, 18th and F 
Stras'A NW. Room 1213. Washington, DC 20405. 

What Am the Fees? 

There are no fees for technical demonstrations, information, or assistance. 
What Courses Does COCA Offer? 

COCA (rffers an Introductory course on "Managing Computer Accommod^ion for Users with 
Disabilities*' Advam^ level coutsbs can be ananged. Contact CX3CA staff for more information. 
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De^riptiCii of a COa\ Course 

"Man^li^ Computer AcctMnmodatlon for Ussrs with DIsabllitfes" 

U^^^ing a r^s^^ a»[iiputer ^^modatlon for handicapped employees is the 
re^^t^crfewry agem^ Ckwise paitif^pante wUi become Samiliar wlth^ hardware and 
«m««re mo^ frequentfy used to ensure access to OHnputer equipment dy users with 
dtea^Wes (e^ speech^rntheslzws. tsrailie printers, and modified or non^wylxsard Input 
d«^). In ad<«tion. participant will leam hcmr to dc«ument the requirements analysteand 
justification necessary to comply with GSA acquisition regulations. 



ERIC 



26 

03 



DEPARTMENT OF VETERANS AFFAIRS HANDICAPPED EMPLOYEES 

MICROCOMPUTER SUPPORT PROGRAM 



Office of Data Management and Tetecommunicatlons 

DESCRIPTION 



The Information Technology Center (iJC^ is a facility which provides assistance to Department of 
Vsterans Affairs employees using microcomputers. The Center offers classes, technical 
assistance and demon^rations to microcomputer users. 

The ITC enters a program for disabled Federal emptoyees in the Department of Visterans Affairs 
to enable them to personal computer tm^nology in tt^r work. Through interagency 
i^ieements the program is also avaiiai:rie to employees of (^her Fie(teral agencies who are 
disabled or wo;i. with the disatNed. Program personnel are cunentty providing training for 
Federal employees who are visually and hearing impair^. There are plans to expand the scope 
erf the program in the near future to Federal employs with physical handicaps. 

SERVICES 

The rrC provide a variety of persona! computing support and educational services for 
handicapped individuals including the foilowing: 

TlBinlng 

In addition to training in the use of Center equipment, the ITC also offers the follcMing courses: 
introduction to Microcomputing for the Visually Impaired, Operation of the Kurzweil Reading 
Machine and Microliteracy for the Hearing Impaired. Sign interpreters are provided by special 
anai^en^nt for those indh^uais with hearir^ imi^nnents. Introductory and advanced 
microcomputer training in the use of sf^dfte software (word pnx^ssing, spreadsfieets and 
database programs) are being developed. The^ will be provided upon request after completion 
of the Introduction to Microcomputii^ class. Training for those with physical handicaps can be 
arrange on an individual basis. 

Consultation 

The ITC staff is available for consultations on possible approaches to microtechnoiogy probiems 
regarding the use erf available software and hardware arid, when necessary, can also make 
referrals to c^her individuals or groups in order to solve sf^ific probiems relating to 
microcomputers in the worl^iace. 

Technical Support 

The ITC staff is prepared to answer questions of a technical nature concerning microcomputer 
hardware, software and its accommodation of various adaptive devices for handicapped support. 

Evaluation Site 

The rrc has been selected as an evaluation site for new technology t>y the National Technology 
Center of the American Foundation for the Blind. 
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UBRAHY 



UterfitufB DBiatir^ to personal computing and technok^ for the handicapped is avaiiable at the 
rrc iibfary. This indiKi^ periodteals. relsfBnce manuals, and information nna!erials provided by 
manufactures and <^r organizations dealing with handicapped individuais. Same boo\(s and 
magazines are a^ avaiiable In tape tbnnat. 

LOCATION 

The ITC is located in Room 237 at the Department of N^^erans Affairs Central Office, 810 
Vsmiont Avenue, V^ishingtim, D.C Hours are between 8:00 and 5:0^ and the Center's 

phone number is 202-2^-5^4. 

Fr^uentiy A^qbcI Questions About This Program 

Who May Pnttelprte It. > Programs? 

Through interagency agreements, this program is availat^ to employee of other Federal 
agencies who are eilQm twavScapp&i <x who w)rk with the handicapped. This program is open 
without cos^ to ail Department erf Met^ans Affairs empk^e^ who ans handicapj:^ or who work 
with handicapped Individuals in their job. 

Is the ITC a Jc^ Placemeiit ami Counselli^ Facilif 

No. the rrc is nof a job plac^nent and counseling facility. The program is designed to t>e an 
enhancement to Federal worlcsrs in tt»lr pr^nt jobs. The ITC is not equipped to provide job 
placement or rehabllitatim counseling. 

How Much 1^1^ It Cost to This Program? 

Costs for participating handicapped employees from other Government agencies are specified 
in interagency agreements. 

There is no charge to Department of Veterans Affairs employees wishing to tai<e these 
specialize classes or use the equipment. 
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DEPARTMENT OF COMMERCE COMMITTEE ON RESOURCES FOR 
ELECTRONIC ACCESSIBLE TECHNOLOGY TO END USERS 



The Commerce Department's Cwnmittee on Resources for Electitmic Accessible Technology to 
End Users (CREATE), e^ablished by the Assistant ^cr^ary for Administration in 1988, is the 
Departnnent's fonjm for ensuring that Commerce employees with disabilities have equivalent 
access to the elctronic tschnoic^ and automated s^tems ^^fitial to today's jobs. 

PURPOSE 

Assure that (H>p(^unlties to use computers to ^reamiine work, to access databases, or to 
enhance career advancemer^ pc^ential are open to everyone, including those with vision, 
hearing, or mobility impairments; and assure that electronic technology in use at Commerce 
accomnKxtates the fum^ional needs of ail Individuals. 

MEMBERSHIP 

Committee representatives are designated by these Commeri^ Department components or 
organizations supporting Commerce employees: 

Bureau of Economic Analysis 

Bureau of Export Administration 

Census Bureau 

Commerce Credit Unfon 

Economic Developrrmnt Administration 

International Tr^ Administration 

Minority Bu^ness Development Agency 

National institute Standards and Technok^ 

National C^»anic And Atnno^))wric Administration 

NaticKial Technical Infonnation Service 

National lelecommunications and information Administration 

Office of the Secretary 

Patent and Trademaric Office 

United States Travel and Iburism Administration 

The Chairperson of CREATE is nanrved by the Director of the Departmental Office of Information 
Resources (vianagement. 

GOALS 

• Provide policy direction for accessible electronic technology within Commerce. 

• Identify information technology needs of Commerce emptoy^s with disabilites and 
r^mmend ways to satisfy those needs. 

• Educate managers and empioyros to the wealth of available products and tlie ease of 
providing accessible technology. 

• Explore ways to introduce computer technology to individuals with disabilities, providing 
expanded employment and career advancement opportunities within Commerce. 



i^lVlTIES 

• Advocate the usq of accessible techndogy to support the employment and advancement of 
individuals with disabilities. 

• Dev8i(^ Commerce polid^ and guidelines for computer accomriKKlation. 

• SfX)nsor demonstrations of computer techrK>logy accessible to individuals with vision, 
hearing, or mobility impairments. 

• Evaluate needs for accessible technology. 

• Assls» agency managers to a^re that the needs of users with disabilities are identified 
curing the requiiements analysis and procurment planning phases of autom^ed infbnnation 
systems devek}pment. 

• Help Cwnmerce emrHc^fses and managers obtein technical advice, locate product, find 
training, and readi non-Fisderal organizations with comptementary missions. 

• Ssive as a dearinghouse for infomiation on accessible technology aiKi successful 
applications within Commerce. 

• Provide liaison to the Federal-wide Qearinghouse on Computer Accommodation (COCA). 

• Si^jjKMl Commerce reprerontelfon on the Interagency Committee for Computer Support of 
Handicapped Employees (ICC3HE). 

For more Information 

Call the Office of the Assistant Secretary for Adminl^iBtlon, 202-377-1296 or for TDD sen^ice 
202-377-5691; 

or write: 

CREATE 

U.S- De()artment of Commerce 
14th and Con^itution Avenue, N.W. 
Room H6060 
Washington. DC 20230 
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GENERAL SERVK^ ADMINISTRATION 
INTERMSNCY COMMITTEE 
FOR COMPUTER SUPPOTT OF HANDICAmD EMPLOYEES 



On March 3, 1984. tlra General Servte^ AdminteMon (GSA) e^sdbiished the Interagency 
Committee for Computer Support of Handicapped Emp^aes OCCSHE) in recognition that the 
"rap^d c^topment cf microcomputms mates computer support of harnfics^ipwi Fettoral 
employees both {i^aclical and ecotvKnIca! for the Go^nm^fit, and that pcriiciiBS are iBquired to 
manage such con^Hiters". 

The goal of ICCSHE is to advanced the manc^wnent and use of microcomputer and related 
technc^ogy in order to promote the producthfity and achievement of handicapped f=;BderBi 
emplc^ees. 

ICCSHE mhAses GSA on Gov^mentvvlde policy for u^r^ con^xiter technofogy to benefit 
handica^sped eir^pioyeea ICCSHE also sponsors 8<^ivitt8s to further Federal agmies' 
awaieness of using computer t^nology to ski handteapped mr^sloyees and to recognize the 
Kxxmipiishments erf Federal agenc^ that promc^ con^Hiter si^iport of handicapped 
emf^c^^ses. 

ICCSHE Is chaired by Leonard J. Suchanek. Chief Jud^ amJ Chairman of the GSA Board of 
Contract Appeals. The fotlowing departments arKi agencies are members d ICCSHE. 

Central Intelligence AgerK:y 

Department erf Agriculture 

Department of Commerce 

Department of Defend 

Departmertt erf Education 

Department of Energy 

Department of Health and Human Services 

[Apartment (rf Housing and Urban {Development 

D^jartment of the Interior 

Department of Justice 

Department of Labor 

Compartment of Stale 

Department of Tian^rtation 

{3epartiT^ of "Reasury 

Departmem of Vsterans Affairs 

Equal Employment Qsportunity Commission 

Federal Communications Commission 

Federal Emergency Manag^nrent Agency 

General Services Administration 

Library of Cc^rs^ 

National Coundl on Disability 

National Science Foundation 

Office erf Personr^i Management 

President's Committee on Empk^n^ of Parsons with Disabilities 
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Committee Structure 

Commltlee r^>f8sent8tives participale In <m or more <rf the folkiwing four vi^ng groups to 
i^teve ICC^HE objecth^: 

PdHcy 

• Guktes and as^ sondes to fbmializa th^ Intomiatfon technology support responsit^lities. 

• Advises GSA on Gowmment-wlde policy for Infomiatlon technology In support of disabled 



Information Tschnology Initiatives 

• Advances the recognition of exemplary infbmiatiafi technology support initiatives and 
acccm^il^ments of federal a^ndes. 

• Identifies and promotes the devek^iment ci InlormatkHi technology ttiai accommods^ the 
access requirements iiKihdduals wtth dteabilitles. 

Intematioi^ Initiatives 

• Fadlitates Information exdian^ in order to ider^ i^icy and technical issues of mutual 
concern and to promc^ the use <^ information tachnok^ 1^ {arsons with dlsat}ilities. 

Syni|X)^um Management 

• Sponsors an annual symposium to mhance knowtod^ in the pMc and private sectors of 
ibe value <rf information techfK>l€^ In the emplcyment and productivity of dlsatM 
empioyses. 

For More information 

GSA Board of Contract Appeals, ICCSHE. 18th and F Str^ N.W., \Afeshington. DC 20405. 
phone F7S 56645720 ot (202) 586^)720 or TDD FTS or {20Z) 786^171. 




DEmflTMENT OF JUSTICE 



The US. Department Ju^ice, Qvii Rights DMskm, has putNished a series of Technicai 
Assi^ance Guides (lAQ) on a variety of dtealMDty rsl^ lofirics. Baitih ccems a specific 
topic and includes resource and reference infonnatkm. A list of the lAGs to date 

follows. Additional information or cc^es the guides can be ot^ned by contacting: 

Coordination and Review Secto 

Civil R^hts Division 

U.S. D^>artm«it of Justice 

Washington, DC 

iSm) 724^222 0^:^) 

(202) 724-7B78 (TDD) 

TAfi^5-^1: InterpretBr Referrai Services 

This TAG lists Interprelar rslarral service infonmaticm. both for the ^eatsr VVteishington 
metnapolitan arsa and n^ionaliy. In addition, informatfon is pnivi<fod about the National Center 
for Law and the D^ (NCLD) Newsl^ter. 

11^0-5-84-2: IMecoinmurtfcaftiofis Ds¥^8 for I^al Peisons (TDD'e) 

This TAG ^ves some bactqground Informatfon on the ba^ function of TDD's and lists some of 
the bu^nesses around the country that manufacture and sell them. 

TM»-5-84-3: (MUMitg 1^ ItecorM m BnSOs TVanscriptkms of Doeunmits for Use fay 
Vlsually-lmpairBd Persons 

This lAG lists resources in the Wa^ington m^ropolitan arsa for tape recording and Braille 
transcription. It also recommends that persons int^ested in ot^ning ^iiar information for 
other areas ol the country shcHJid contact the Library of Congress' t^ational Library Service for 
the Blind and Phy^caHy Handicapped. 

1^65-5-64-4: Closed-CafitkHfilng 

This TAG gives basic infonnatlon on ci(»ed and open-cai^ning and spedfically discusses 
infonnation about the Natfonai Park Services's ca^ionif^ pro^Bm and that the Naticmai 
Captfoning Instituta 

TAG-5-84-5: Souices of Information on AecessUMe Des^, DtsaUNty Research, and the 
Pravlskm of Serves to IncHvfcfciate with Hamficaps 

This TAG provides Federal ^rn^ies with an annotalMi list of institutfonai sources in 
\A^ingt£m, D.C, that either can provicte tschnicai assl^ance or have fadilttes for conducting 
research on accessible design, disability, and the provi^ o/t services to individuals with 
handicaps. 

TiMS-5-84-6: Published Resources Concerning Sectfon 504 of the RehablHtation Act of 
1973, as AmaiH^ a>'«i the Piovlslon of Servtees to Im^kfoi^ wtth H»k^b^ 

This TAG gives a partial !istir^ of put>iications (diredc^ies. haiKlbooks. I^jsl rsfiXHting services, 
and newsl^rs), which concentrate in whole or in jmit on S«:tion 504 issu^ 

liAG-5-65-1: Access to PidyUc Meetings 

This TAG provides Information on steps that wiii enable Imring-impalnBd. visuaily4mpalr8«^ and 
mdbiiity-impairsd persons to have access to public meetir^ This TAG does not address the 
archltecturai accessibility of the facility in which the meting Is held. 

o o 
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Assistive UstsnliHI Device (ALD's) 

This TAG provktes infbrm^icMi on ^ledai (tevices that can ba used to improve communication 
wi^ hearir^mpaifed pmsons. It disct^ses tl^ prodlems ALD sy^ems are intended to solve or 
ameHorate and the co^, iKivantages and disadvantages of different ALD's. 

TUG^-S-SS-S: Accms to Printed inf6nnation liy Vteiiany-lni|itired Peisoiis 

This TAG provictes infbmiation on steps that wiii enable visually-impaired persons to have 
E»c^ to prirrtsd materials. 

TAG-5-li8-1: The Piesldent's CommKlee on En^iloynient of People with Disiribllltles and 
related Organbatlons 

This lAG (»ovides recipients Federal financial assistance and Federal agencies with 
irtf^mation on employment imJividuais with dteatiilitiess and mher issues related to the 
implemef^ation of Action 504 of the i^hatriiitatton Act of 1973^ as ameiKted. 

TAG-5-86-2: Telephone Devices for Perecms Who Are HaitNif-Hearing 

This TAG discussed technolo^cal devices that help persons v<^ are hardHsf-hearing effectively 
use the teiephona 

■fA(l=5-SS-3: Coverage of ttie Architectural Barriers Act of 19^ as amended (Banrters Act) 
and Section 504 of the FtohaMlitation Act of 1973, m amende (Section 504) 

This 1AG explains the requirements erf the Barrbrs Act and ^clkHi 504 as th&f affect the 
acce^bility df tHiikfings for indhrfduals with physlccl handteaps. This guide also i^ovid^ 
information to as^ redplents and Rsderal e^ofK:^ in comfriying with the requirsn^ns of 
tfiese statutes in light of th^r o^^lapf^ng covered 

TAG-S-87-1: Section 504 Dwisitlon Ran and Self-<Evaluatlon Information 

This TAG provides Federal fluencies with information to ass^ tfiem in completing the transition 
plan and seif-evaluatlon required tiy their regulatkms implementing Sectkm 504 for fecteraliy 
conducts programs. This lAG provides informatton alxHJt the^ requirements as they affect the 
non-empioym^ programs and a^ivfties of Federal sondes. 

IAiGI-5-87-2: IMoie InfomuHlon AlMHit 'fotecommiirtcaticm l^^teee lor Deaf Pereons (TDD's) 

In an earlier technical Asstetance Guide (lAG), tt« Departmem explain^ tira t>a^ function of 
a TDD and provided a partiai listing of TDD manufacturers in tlw UnHed St£^ This TAG 
pnnHdes mors detailed infommtion about TDD's such as inflation tips, directoiy li^ngs of 
TDD rnk^ts, cost ranges ord^r^ of TDD's, imfK>ftant f^ures of TDD's and staff training to 
opeic.!^ TDD'a 

TAG-S-87-3: GSA*s Ciearii^house on Computer Accommodation 

The purpose <A this TAG Is to provide Federal agencies with information about an imix>rtant 
resource that may assist them to soh^e problems related to their use of office atJtomation 
technologies by individuals with disabilities. 
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1^0-6-874: OfMfi'CaptioitIng of VMeotapc^ 

The purpose a thlb TN^ to to (Movkte sondes ami rec^^fUs with an laKtostamiif^ of 
taw (^>m>cayrtk)fting ^^deQtepe8 can tn^^ 

haaring-kiisabed pmms. TNs Gukte ateo ^fiscusses hm ykMapes are op^vd^itionad, and 
Nwtr a^9n-ce0of^ services are procured. Qpen-(»qAN»^ of film addressed in tnis 
IPQ, Cio^dHcef^toning \m be«i crossed in a prevk»» 1A6. 

ARMte^iinri A e ce s albWty Itea^ SImtente 

The fMjrpo^ d this IMS is to explain de^ ^andante for architectural accessit^ity. 
QfiedficaMy. it provNtes Information m\ their mtture. examines tmi they are dmreloped, diai^fed. 
and imposed, and cfiscussra me slmHari^ and <Mffefera^ of ttte m^ design standards 
cunentiy ki i^. 
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APPENDIX D 



PUBUC AND mWE SECTOR RESOUm^ 



The following are ref^BsentBtive public and ^^fvaSs sedor resources; the 1!^ is otA intended to 
be exhaustive or cornptete. 



1. Atocander Graham B^i Assodatkm for the Deaf 
3417 VDila Pi«^ NW 
Wa^ngton, DC 200G7-2778 
Telephone: 337-6220 0^ and TDD) 



2. Amofican Council of the Blind. Ina 
1010 VBrmom fim., N.W., Suite 1100 
Washb^. DC ^XX» 
Telephone: (202) 393-3666 

a Amertean Foundatfon Rm* The Blind 
Nafional l^nology Center 
1»h Wlast 16tt! Stre^ 
New Mark. NY 10011 
Telephone: (21^ 8ia>-2051 

4. Apple Comf»Jten IrKX 
Offtoe of &lucaUon 
2052S Marian! Avenue, MS 23-D 
Cupertino, OA ^014 
Telephone: {m) m-1010 

Sl ATfiir Special Nrads Center 
Route 46 
Par^ppany, NJ 071^ 
lelep^ione: (BOO) 233-1222 (Vt^) 
(800>-833-^232 (TDD) 

a Baruch Coltege 

Computer Center for the Visually Impaired 
17 Lexingtc^i Avenue 
New Ysfk. NY 10010 
Tetephone: ^2) 725-7644 

7. Blinded N^sterans Association 
477 H Street. N.W. 
Washington, DC SOOOi 
Telephone: (202) 371-8^ 

a Braito ir^itute America, Inc. 
741 Visrmom ^nue 
Los Angeles, CA 90029 
Telephone: (21^ 660-38«) (Ubrnry) 
(213) 683-1111 Or^titute) 



ft The Carroll Center for the Blind 
770 Centre ^raet 
Newton, MA 02158 

Telephone: (617) 9696200 ^ g 

D-1 



ia Center for Technology in Human DSsabiiities 
at the Maryland Rehat)ilitatk3n Center 
2301 Afgonne Drive 
BattiiTKHe. MD 21218 
Telephme: {dO\) 554^)46 

11. Diics^ Lighthouse 
1850 W. Roosevelt Road 
Oiica^ IL 60608 
Tele^^Kme : (312) 666-1331 

12. Computerized Books for the Blind 
Research and Training Center on 

Rural Rehat^litation Services 
33 Cort^n Hall 
University of Mcmtana 
Missoula. MT 5^2 
Telephone: (406) 243^1 

13. Con^suter Training and Evaluation Center 
Western Blind Rehatiilitatton Center 
Vaterar^ Admini^ration Hospital 

3601 Miranda Avenue 

Paio Alto, CA 94304 

Telephone: (415) 493^(X}0 ext. 4363 

14. IBM National Support Center for Persons with Disabilities 
IBM Educational Systems 

4111 North^de Parkway 
Atlanta. GA 30^ 

Telephone: 1-WHBM-2133 (V^ice) or 
(404) 23&48(^ (TDD) 

1& Job Accommodatfon Network (JAN) 
West Virginia University 
809 AHen Hall 
RQ Bok61^ 

Morgantown. WV 26506^22 

Tel^hone: 80a^iAN-PCEH (Vbice and TDD) 

1& Ker^ucky Department for the Blind 
lechnk^ Services Unit 
427 Versaillles Road 
Frankfort. KY 40601 
Telephone: {SG^ 564-4754 

17. NsOkmai Association of the Deaf 
814 Thayer Avenue 
Sih«r Spring, MD 20910 
Teiet^Kme: (301) 587-1786 (Voice and TDD) 

ia Natfonal Ubmr^ Sen/foe for the Blind and 
Physicaity Handicapped 
UtHraiy of Congress 
1291 Tayfor ^reet. N.W. 
Washin^n, DC »)542 o ^-r 
Telephone: (202) 71^-5100 o ( 
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19. National Rehabilitation information Center 
(NARiC) 

8455 Colesville Road 
Suite 935 

Silver Spring, Md. 20910 
Telephone: (800) 346-2742 

(301) 588-9284 (Voice and TDD) 

20. Project on the Handicapped in Science 

American Association tor the Advancement of Science 

Contact: Virginia Stem 

1333 H Street. N.W. 

Washington, DC 20O05 

Telephone: (202) 467-4496 (voiceH'DD) 

21. Rehabilitation Engineering Society of North America (RESNA) 
1101 Connecticut Avenue, N.W., Suite TOO 

Washington. DC 20036 
Telephone: (202) 857-1199 

22. The Storer Computer Access Center 
Cleveland Soci^ for the Blind 

1909 Ea^ 101 Street 
Qevel&nd, OH 44106 
Telephone: (216) 791-8118 

23. Tele-consumer Hotline 

1910 K Street NW, Suite 610 
Washington, DC 20006 

Telephone: (800) 332-1124 (Vbice & TDD) 
(202) 2234371 (Vbice & TDD) 

24. Trace Research and Development Center on Communications, 

Control and Computer Access for Handicapped Individuals 
University of Wisconsin-Madison 
S151 Waisman Center 
1500 Highland Avenue 
Madison, Wl 53706 
Telephone: (608) 262-69^ (Voice) 
(608) 263-5408 (TDD) 

25 Volunteers For Visually Handicapped 
4405 East West Higfway, Suite 109-B 
Bethesda, MD 20814 
Telephone: (301) 652-4347 

26. Volunteers in Medical Engineering 
Contact: John Staehlin 
11728 Mays Chapel Road 
Luthervilie. MD 21093 
Telephone: (301) 765-4748 
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APPENDIX E 



TELECOMMUNICATIONS DEVICES FOR THE DEAF 
WtiatlsaTDD? 

A T^iecommunScalions Device for the Oe^ (TDD) is a device thei permits pe(H>ie with hearing 
ar«Mor speech irr^iairnranlB to communteate over a steuKtard tei^^lioiie without an interpr^. To 
operele correct, both tN transmittir^ and the receiving parties must have compatit>ie TDDs. 
bBriy versions til TDDs were also ksmm as Teletypewriters (TTY). 

Wlio Itees TDDs? 

Atomtiers of tto putiiic who are deaf, hearing impaired, or ^mofiAi impaired use TDDs to 
commurticate over the leief^ione sy^m with Government s^i^es. Govemmem empi^ees 
can aiso use TDDs to communicate with c^her empi(^ses as w^l as with pereons calling from 
the private sector. AjiH^roximalely 1(K3yt)00 TDDs are cunentty in use in tfie United States, and 
tfm pf^entiai usor popular ^ e^^nated to be epproximateiy 3 miiiicm people, excluding family 
members who would also use the TDD. 

Howr Is a TDD Used? 

Mher than talking into a tel^i>hone recelw a TDD user tyi»s a m^sage on the keyboard 
and receives a message on a di^>l€^ screen. 

1b pksce a caU, the user diate the tol^sNsne conventionally, places the teief^K)ne receiver on 
ti» TDD coupler (mudi like a computor modem), a^ J (H}serves the patterns of lighte on the 
monitor. The patt^s sigmd whe^ the lino is ringing, busy, or has been answered. When the 
t^efi^ne Is answermJ Sjf r. TDD user on the receivii^ end. the caller simp^ types the 
m^sa^ and awaits a response. 

lb receive a call, the user Is aleited a ringing and^ a flashing signal light. When a phone 
is designatod to receive tx^ votee and TDD-based communteatkm, the receiving party can 
recopiize an incoming TDD call by the presence high-fritdi^ be^ or the absence of a 
re^jon^ to a voiced g^feeting. When an inccmiing caU r^irss a TDD^ tl^ i^er places the 
t^l^tone recehrer of the tel^^icme on ttm cotq^ tun» the TDD 'W. and typ^ out a 
pe^t^ suc^ as "Qood morning, this is Doe, OA". No^ that the "OA" is a shorthand 
expresston for "Go Ahead". The typteal TDD user makes frequent tl^se shorthand 
expies^ms in ofder to eoq^ito ctmimunication. (The table of TDD shorthami codes lists ti» 
most frequently used exprssstons). The c&ller then responds and the conversatkm pnx:eeds. 
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What TDD Features are 8\mi table? 



TDDs typically feature a kayboard. a single line c^araK^ter display, and a signal light that alerts 
a user to an incontir^ call. Additional fsMures that are available include built-in printers, auto 
answering capability, memory to save and ^re messi^ and the capatiiiity to accept either 
BaiKkA or ^ai 300 baud transmissimis. tt is also posiible to »id a voice annourK»r of^Um 
that says "Hearing impaired calien please use TDD*' when a call is initiated. Many units can 
<H3eraie on r^^wgeabie batteries to me^ portability requirements and include an AC 
chargen^EKlapter capiMlity. D^rndt conn«:tion to a te^Kine line is available in addltior. to 
Gonn^:tion through an iKX»jstic coupler. 

How are TDD messa^s transmitted? 

TDDs trensmit text informatitMi using two standard codes, the American Stemdard Code for 
Infbmiation Interchange (ASQi) and BmM. A TDD thai empk^ ASDl enables the individual 
to communic^ with a personal comfMJter (PQ user equipf^ with the proper modem as well 
as communicate with us^ ASCII-based TDDs. Many TDDs continue to empkoy Baudot, the 
original teletypewriter code, however, even though it is not compatible with personal computers 
and limits comnujnlcalions to ttn^ Individuals with Bauctot-compaMble devices. Many of the 
hlghKjpHon TDDs or specially configurwl PCs supfwrt both ASai and Baudot, switching to 
match the code necessary to supfK^ all incomir^ or outgoing calls. 

How should a TDD be selected? 

Individ ers should determine the futures necessary. TDDs ty^^caliy range in price from 
approx. .laiely $200 to $$0Q depending upon the features required, important selection 
consideraticKis include porti^ity. ability to suppat ASOI Baudm codes, voica announcer, 
and auto answer and m^s^^ng. Baudc^-only TIX>s are raf^fy becoming obsoleta In addition, 
general mass-mari^et text messa^iig systmns are currai^ b^ng introduced to augment 
telephcrw use where phones are no kmger the mo^ efficient means (rf communicrtkm. These 
portable units or pers^ commjter4M^ capabilities are ASOI-based and include auto 
answer and memory features that re^nble highof^ton TDDs. A OHiver^nce cH text messaging 
market tor hearing impaired and non-hearing impairBd indhHduals is anticipated in tiie coming 
years and will ^tvB to greatiy enhance tire communlc€«lons (mpabilities l^tween tfm two 
groups. In addition, a personal computer can be configured to support a TDD function. Due to 
the currer^ r^uirement tor communication with Bauc&^-ba^ TDDs, special hardware and 
sctftware must be added to si4:^x>rt BaiMk^ conversion. A PC-tesed solution for TDD 
communications should refl«^ a user's requirements and allow call announcement and pick-up, 
or call initiation without exiting cKher PC application programs. 

Where shoiM TDD numbers be Hsted? 

TDD numbers should be listed In agency Federal Register notices, agency publications, agency 
directories, and local community diredories. 

Notification of new or changed agency TOD numt^rs should also be made to the FKieral 
Infomiation Relay Service 6d ttie General Services Administration (202 or FTS) 566-2673 v/TDD. 

The TDD telephone number should include the following notation after the number: 

wfTDD - to indicate bath voice and TDD incoming calls 
TDD - to indicate TDD only incoming calls 
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What are some addltiofuil scmrces of information regaRflng TDDs? 

The Ato»nder Graham As^stion for the Deaf 
3417 Vbita Pl&DQ, N.W. 
WSashlngton, DC 2(KX)7-27^ 
TDDA^c^: (202) 377*5220 

Deaf 'feiecommunicatkms of Greater Washington, Inc. 

Capital Plaza Branch 

m Box 2125 

Hyattsville, MD 20784 

TDD/Vbice: (^) 322-2230 

Pubiisr^ a kxsal TDD dtrectory 

The National Association of the Deaf 
814 Thayer Avenue 
Silver Spring. MD 20910 
TDOA/bice: (301) 587-1788 

The National Information Center on Deafness 

Gaiiaudet University 

eXXi Fiorida Avenue, N.E. 

W^ington, DC 20002 

TDD: (^2) 651-5(»2 Voice: (202) 651-5051 

Telecommunications for the Deat inc. 

814 Thayer Avenue 

Silver Sprii^. MD 20910 

TDD: (301) 589-3006 Voice: (^) 589-3786 

Publishes Tel^x^mmunications for Deaf. inc. Directory of TDD numbers nationwide 



What are some TDD shorthand expressions? 

GA Go ahead OIC Ch, f see 

SK Bye Bye CUL See you later 

HQ Hold on U \bu 

PtS Please Q Question 
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APPENDIX F 



FEDERAL AGENCY TDD NUMBERS 



Notations: v o y^jkce TOD - "^teoommunfcetois Device for the Deaf 

This directoiy is a partial t^ng d fedeiBl ^«!tcies that are known to have TDD nun^rs. if an 
agency w department is not lisled, the Federal inlomiation Relay Service should be used. The 
Federal Information Relay Service is a relay operator service prwkled by the General Services 
Admlntetraticm to support ^ivemment iHislne^ cidte bstw^i TDD aod non-TDD users. The 
service Is avaiiable Monday-Fric^, 8 am - 7 pm EST. The numbers are: 

(202) 7(B-9m WTDD Metrt^itan Washington 
(8(K)) 877-8330 v/TDD (banning iMay 1, 1^) 

(Motification of n^ or changed agem^ TDD numbers should be made to the Fecteral 
Infbrmittlon Relay Servica 

Architectural and Transportation Baniers 202/653-7951 v/TDD 

CcNnpilance Board 246-1591 vfTDD 

330 a Street. SW Room 1010 653-7B48 vfTDD 

Vtohingtm). DC 20202 653-7834 vfTDD 



233^48 



v/TDD 




^2/351-2316 



v/TDD 



Commission on Ovil Rights 
1121 Varmont Avenue, N.W 
Washington, D.a 20425 



202«7i&«117 



v/TDD 



Congress of the United States 
i-louse of Representatives 
WMington. DC 20215 



202/225-1904 



v/TDD 



Cor^mer Product Safety Commission 
5401 West Bard Ave. 
Bethesda, MD 20207 



MD only 



8(K2/6^«27D TDD 
8Cm92-8104 TDD 



Defense Nuclear Agency 
Division of F^rsonnel 
MPCV 6801 Telegraph Road 
Alexandria. VA 22310-3^ 



703/325-1102 v/TDD 



IDepartment of Agr^iture 
Central Empk^mertt & Selective Placemen! 
14th Street and independence Avenue, S.W. 
W^ngton, D.a 20250 



202M47-2436 TDD 



Department of AgrkHJiture 
Meat and Rouitry Hotiine 



202M47-^33 TDD 



14th ^reet and Inder^ndence Avenue, S.W. 
Washington, D.C. 2^^0 



D^»rtmertt (tf the Army 
Civilian Pmsonnei Offit^ 
Arlington. VA 22212 
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2a2mz-m$ v/TDD 



[^partm^ of Cornmeree 301/783-S020 v/TDD 

Burmu (rfthe Census 

SuMand ss^ Stver HIN Roacfe 
Facial Bulidlng, Rxmn 2030 
Sidt^, MD 20233 

Etopartmenft of Commwce 301/763-4113 vHBO 

Oamogmphic Surveys Division 763-4389 vfTDD 

Consumer Expenditures Surveys F^rammlng Branch 
Suitland and Silver Hill Ftoads 
Federal Buikilng. Room 20^ 
Sutttand. MD 20233 

D^jartn^ of Conmiwce ^)2/377-5246 TDD 

EfT^Hoyment 0|HM>it*jnities Listing 
14lh ami Constttution Ava. N.W. 
V\MiingttNi. DC 20230 

Departn^ of Commerce 202/377-0459 TDD 

inlmnalior^ Trade Administration 

Autcmrated Information Management Division 

QtM^ Cmtroi Branch 

Hert)eft Q Hoover Building 

Room 1848 

Vy^lngton, DC ^2230 

Department of Ccmimerce 202^77-5517 v 

Library 202/377-^ TDD 

14th and OmstitutiOT Ave. ISIW 377-5588 TDD 

Washington, DC 20230 

Departn^ of Commerce 

National Institute of Standards and Technology ^/975-3014 TDD 

Of^ 0^ Rmsonnei 
Admini^iiSicm Building 
f%X3m A123 

Gaithaf^ig. MD 20889 

Def^tment (rf Commerce 3Qi/4Zr-4409 v/TDD 

NaSkNuy Waalher Service 

Nmkmal Meterological Center 

World Weather Building 

Bocm 307 

Sutttand, MD 20233 

Depaitnmit Commerce 

Offlce qH ttm Sacrelary 202/377-5^1 v/TDD 

Office of OvH Rights 

Eqtffll En^^loymmit Opportunity 

Pforamis Division 

Hemert C Hoover 

Room 6012 

WEShir^lton. DiC 20230 
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E^partment Eduo^ion 
Captionlr^ and Madia Service 
330 C St., SW 
Washington. DC S)2(^ 

Departmant of Education 

Nattonal Instltuts on Disi^tity and RehabilttaHon Re^rch 

330 c stM, aw. 

W^r^. DC 20202 

D^>artm^ d Education 
Offtea Dvil Ri^ 
330 C Street, aw. 
Wi^ilngton. D.a 20202 

t^partmant of Ec&KsHion 

Office df Deafness and Communlcatl^ Disordefs 

330 C ^reet. aW. 

Washington. QQ 20202 

t^partn^ of Ecbicalton 
Rehabiiifeation Sefvtees Ac^inistration 
3^ C SW 
W^ington. D.a 20^02 

Region i*&»ston. MA 

Region ti-New Y^^k 

Region lii-Philadeiphia.PA 
Region iV-Atlanta, GA 

Region V— Chicago, i! 

Region Vl-Daltas, TX 

Region Vli-Kansas Qty. MO 

Region Viil-Denv«; CO 

Region iX-San Franctsa}, CA 

Regk>n X-Seattle. WA 



Departmem Health and Human Sen^ices 
Food and Drug Administration 
5600 Ftehers Lane 
Rarktaivn Building 
Rodcville. MD 20857 



202^-1169 TDD 
^2^7^-1177 V/TDD 



202/732-1198 TDD 
»)2/732-1191 vfTDO 



a)2/732-1467 v/TDD 
202^7^686 TDD 



202/732-1398 v/TDD 



202A732-1298 TDD 
202/732-2848 TDD 



615/565-2637 TDD 
80(^23«820 TDD 



212/264-6095 TDD 
800/264-6095 TDD 

215/598-1295 TDD 

404/331-2449 TDD 
800^42-2352 TDD 

312/353-1796 TDD 
800^353-1796 TDD 

214/7B7-2981 TDD 
8Xm2B-2m\ TDD 

816/^-8015 TDD 
m/^2381 TDD 

303^844-6080 TDD 
800^-2135 TDD 

415/55&0^ TDD 
8CK2/5^9891 TDD 

2175«^^1 TDD 
«XVm5331 TDD 

301/443-1970 TDD 
443-1818 TDD 
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Departmert of Health and Human Services 202/475-0073 vfTDD 

Handicapped Emplt^ment Program 475-0072 vfTDD 

330 C Stre^ &W., Room 2424 4750)71 vfTDD 

V\Mi}ngt(m, DC 20201 

Dej^tn^m ctf H^lth and Human Services 301/49&5511 TDD 

N^km^ Lttjiary Medidne, NIH 
8600 Rockvito Pika 
RocfcviUe^ MD 20^ 

Departn^ cl H^dth and Human Services 202/472-2916 TDD 

Office <^ CMS 

200 I n d ep endence Awe., SW 
Washln^on, DC 20201 

D^jartment cl Health and Human Services 800^25-0778 TDD 

Social Security Admln^ralion Missouri only: 392-(^2 TDD 

4300 QoodtBllow Bouievafd 
St. Ljouis, MO 63120 

D^»rtmem Hoiking and Urban Devetopmem 202/426-0015 TDD 

l=iBir Houdi^ arnl Equal Opportunity 
Offtee d PMc AfNiB 
451 7lh ^r^. aw. 
W^ilngton. DC »}4010 

D^!»rtfn^ of Hou^ and Urban Development 202/426-60^ TDD 

Of^ d IntoriEK^^^emmental Reiatkms 
451 7lh Street, SW 
Washington, DC 20410 

Departm^ of the Interior 703^85-2620 TDD 

Arfington House 557-0813 vs^ 

Department of the interior ^/663-9330 TDD 

Catodn Mountain Parfc 
Thurmont, MD 21788 

D^jartment of the Interior a)1/492-6296 TDD 

Clara Barton Hou^ 

C^partmem d the intertor 2K)2/<426-5963 TDD 

Fredrick Douglas House 
1411 W Street, aE. 
Washif^tim. DC 200^ 

Ctepartment of the Interior ^1/^^50 TDD 

Glen Echo Raric 
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De|»rtn^ of the iv^mkir 
Natkuiiri Paxk Swykse 
Personnel Office 
^pM^ PfogiBins Ebandhi 
imh & C NW 
WE^ngton, DC 20013-71237 

Department Ju^ice 
CMi Rigt^ Division 
320 1st Street, N.W. 
W^ngton, DC 20530 

Departm^ of Justtee 
FBI idwitificMtton 

I8t Street. N.W. 
Wa^ington, DC 20530 

D^»rtment of Justice 
f=BI 1burs 

320 1st Street, N.W. 
Wellington. DC ZQS30 

Depaitment of Justice 
Offtee d IMiess AdministratifH) 
^ ist Street, HW 
W^in^cm, DC 2C^ 

t^partment of Justice 

Personnei 

^ 1^ Str^. 1^ 

Wi^ingtcm, DC 20530 

D^>artmertt of l.aiMM' 
200 Constitution Avenue, N.W. 
Vy^ir^jton, D.a ^0 
Office of Ovit Rights 

D^iartmem of the Navy 
QviHan Psisonnel Office 
Washington, QC 20378 

Naval Research l-aboratory 
Qviiian Psfsonnel Office 
Code 1811.2 

4555 Overiooic Avenue, aW. 
We»hington, DC 2037&5000Q 

D^»artment of Steto 
PER/CCA Merit Promc^ 
Rm 2429 

Wtehii^ton. DC 2O2S0 



^}2/343-^79 v/TDD 
3434817 TDD 
426-^64 TDD 

202/7864463 v/TDD 

202/^4-2334 v/TOD 

202/^4-3553 TDD 

^^&0213 v/TDD 
800/548-0279 v/TDD 

202/272-6098 vATDD 
«^2/523-7090 v/TDD 

202/692-2858 v/TDD 
202/767-3030 v/TDD 

202/847-7^ TDD 
202/647-6131 v 
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D^jartrnwit of Tran^jortetfon 202/366-2602 vfTDD 

N^kHia! Hi^iw^ liaffic Safety Admininstration 
400 7th Stsm &W. 

Oepartmant of Ihan^iortation 202/755-7687 TOD 

Emptoyment Infonnation 
Rsguiatbns-GsTOral CcMjnsels Office 

400 7th stfB^, aw. 

WasNn^, DC 20590 

Department of the Treasury 202/566-2673 TDD 

IblecommunteatkMis Certiei^el^ Servk:e 377'^55 v 
ISth & Rsnnsyfvania Avenue. N.W. 
Washington. DC 20020 

Department of the Treasury 202/287-4097 TDD 
Bureau of the PiMic Det^ 
13th & C Streets, aw. 
W!a^ngton. DC 20590 

Internal Revenue SenHce 800/428-4732 TDD 

1111 Constitution Avmue N.W. Indiana only KXJ/382-4059 TDD 
V\^ngton. D.C 20224 

Interstate Cc^nmerce Commission 202^4-1721 TDD 
12th & Constitution Avenue. N.W. 
W^ington. DC 20011 

D^jartment of Vsterans Affairs 
810 Vsrmont Avenue, N.W. 
Washington. DC 20420 

Barrier Free D©^ Office 202^33-3248 vfTDO 

Personnel Office 202/233^5 v/TDD 

Environmental Protection Agency 202A382-4585 TDD 

CMI R^hts Office 

401 M St.. SW 
V\^hington, DC 20460 

Equal Emptoyment Opportunity Commission 202/634-7057 TDD 

Parsonnel: Public Sector Employment 634-6565 TDD 

1900 E Stra^, N.W. 
V^ington. DC 20415 

Executive Office of the President 202W56-6213 v/TDD 

The White House 

1600 Rannsylvanla Ave. N.W. 

W^ingtxm. DC 2(m} 

Rfderal Bureau of Investigation 202^4-2333 TDD 

lechnolo£^ Office 

9th & Pennsylvania Ave., N.W. Tour information 324-3553 TDD 

W^Wngton, DC 20535 Interpreter Office 324-3412 v/TDD 



ERIC 
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F9d^ Communications ComnMon 
Consumer Assistance Office 
1919 M ^iBSt. N.W. 
Wi»hin0(m. DC 

Fsderai Deposit Insurance Corporation 
1776 F Street N.W. 
Wia^inglon, DC 20429 

Faderel Maritime Commission 
1100 L Stre^, N.W., f%>om 10103 
WlB^ington, DC 2(^73 

Fsderai Resent Board 
20th and C Streeia. N.W. 
Wi^iii^llon. DC 

Fsd^ infOnnation Relay Servica 
7th & D Street, S.W. 
WE^hfai^on, DC 20407 

Fsderai liiKie Ctmimission 
Public Relerence Branch 
6th & Pennsylvania Avenue, N.W. 
Wa^ng^. DC2(^ 

Qenerai Services Adminl^rBtion 
Offk«e of PeiBonrwi 

Qearingirouse on Computer Accommodation 
interagency Committee for Computer Support of 

Handlck4^»ed Empioyaes 
18^ & F Crests, N.W. 
Washington. DC 20405 

In^tiatkml "Rade Admini^ratton 
AutoiTKded Infivmalton Mam^ment Division 

Interstate Commerce Commission 

UtHary of Congress 

Ist and indepedence Avenue, S.E. 

V^»hington, DC 20540 

Merit Sy^ems ProteK^n Board 
1120 Visnmont Avenue, N.W. 
Washington, DC 20419 

Nati<Hial Aeronautics and Space Adminlstratk^r 
Pafsonnei Office 
400 Maryland Avenue, S.W 
Washin^n, DC 



^2/^-6999 TDD 



202/898-^537 v/TDD 
800/424-5488 TDD 



202/343-3679 TDD 



202M52-3544 TDD 



202/708-9300 vm)D 
8(Xy877-8339 v/TDD 



202/523-3638 TDD 



(Greent^lt Office) 



202/56&0545 vfWO 
202/523-1906 vHDD 

a)2/786-9171 TDD 



a)2/377-5588 TDD 

a)2/275-1721 TDD 
202/287-6200 TDD 

202/653-8896 TDD 



^^M26-1436 TDD 
301S86-7918 v/TDD 
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NotkMial Archives and Recmd Administration 
8th & Psnnsytvania Avenue, N.W. 
WiE^ingts^, DC 2l(mt 



202/52^0774 TDD 



Natkmal CourM^il on the Handlcapf^ 
800 Ind^ieNidence Amue, &W., Room 814 
V\Miii^ton, DC 

N^lonal Emtowmont for the Aits 

National Instittiira c/f Health 
Merit Promotion Program 
9000 Rockvilie Pike 
Mhrada, MD 20892 

National W^her Service 
Nalkmal Meteon&igtod Center 

OfRce d Personnel Moiagement 

DM^on/imen^ 
1900 E Street, N.W.. Room 1 R-46 
W^ngtm, DC ^15 
Personnel 

Job Irtfonnalion Center 

President's Committee tm Employment 

erf Pb(^ with Disak^Uties 
1111 20th ^reet. N.W., Suite 600 
\A^ngtDn, DC 20510 

Security and Exchange Commission 
450 Rfth Street, N.W. 
Wlashington. DC 20549 

Senate, Subcommittee on Handlcappsd 
IIS rSart Senate Office Building 
Washlnt^ion, DC 20510 

Ser^r Simon 

Dirifson Ser^ Offtee Building 

WlB^ington, DC 20416 

SmaH Business Administration 
1401 L &mm, N.W. 
W^ir^iton, DC 20416 

Smithsonian Ir^ution 
Special Education Program 
1st & A Stre^ S.W. 
Washington. DC 205^ 

l^nessee Valley Authority 
400 Summit Hill Drive 
Knoxvilie, TN 37902 



202/287-3232 vfTDD 

202/682-5496 NKfTDD 
^12/4^74^ TDD 



301/427-4409 TDD 



202/632-^72 VHDD 



202/632-9513 vmX) 
202/653-9280 VHDD 

a)2/653^ii2 vrroD 

65^5050 TDD 



202/272-7065 v/TDD 



^2/224-6285 vfTDD 
224-3467 TDD 



202/224-5469 TDD 



202/853-7561 TDD 
ar2/653-7562 v/TDD 



202^7-1696 TDD 



Tennessee only 



800^1-9342 TDD 
«>(^2-9250 TDD 



ERIC 
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Army Coips Engineeis 
South Psadfic D^^n 
Rsr^mn^ Office 
^Capitol Mall 
Saciamento, CA 95814^794 

United States HcHise d Representatives 
W^ngtcm. DC 20215 

United States Information Agency 
Equal 0|^}ortunity 
301 4th Samk, &W. 
V\^ngKm. DC 20547 

U.S. Nucto Regulatory Commission 
Division of Personnel 
V\^ngton, DC 20555 

United States Postal Service 
475 L'Enfant Plaza Wb^. SW 
W^n^on. DC 20260 

Unit^ Stales Senate 
Washington. DC 20510 

Wlalter Reed Medical Center 
PsS^ Services 
^ IGth Street. N.W. 
W^ington. DC 20307 



919/551-^)39 



202/225-1904 TDD 
202M85-7157 v/TOD 



301/492-4626 TDD 



a)2/268-2310 TDD 



Emefgendes 



202/224-4049 TDD 
a)2/224-4075 TDD 

202/576^53 TDD 
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APPENDIX G 

BRAILLE AND PERSONAL COMPUTERS 



There are three kinds tKBiile available on p^soial computeis: Grade I, Grade 11, and 
computer t>raitie. Grade i ami Grade 11 existed long before computers tsecame avaiiat^le to the 
tiHmJ. Qre^ i tMBifle features a one-UH»ie letter cor.espcmdence to EngHsh. There are sonne 
mim>r iKkHtkms like the use sf^al symt>ols to indicate numt)em and capitalization, tnjt 
*'cal" is still ^ied In Grade i braille as "c a t" u^ng three braiHe cells. (Nde: A braIHe cell is 
a group of six dc^ that when raised in combinatkins forms patterns to represent letters. It is 
readily ap(»r^ thai six (to are noA Plough to r^wesent imtsre [upper and tefwer ca^], 
numt)«8, ami punctuatkm; therefore, ^^e(!isA syntfjols like those described abo^ are recpjired). 
GrKte I braille is what appears on a braille tenninal when it is ccmneclmi to a personal, mini, or 
matnTrame con^HJtsn Grade I braitle Is not the {MSiierrsd forni cl bralHe for an experienced 
braille reader. Because a Ml\9 imge coigns a maximum of 10^ c^ls (27 lines of 40 cells) 
and is pxirM m very heavy paper to retain the imf^es^. it can be somi that Grade I braille 
is both cumbersome and hmy. Most u^rs pref^ Grade 11 t^lia Grade II braille is a 
shorthaid fom d biBlito in whtoh ccM^rac^ions are used. rample "natfon" is fonned from 
the latere "n a" and the oon^actfon for "tfon". The use of Grade II tKaiUe ass^ the user in 
reeling fia^r and reduces the size d the printed text. Ccxnputer braille is an eKjditfon to botii 
Grade i and Gre^e ii t»aiiie to represent the special charac^rs unique to the comfHjter. For 
examr^e, a carria^^ return is represented by two cells which indicate a "control M", which is 
the computer code for a canlage return. 
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APPENDIX H 

COMPUTER ACCOMMODATiON PUBLICATiONS 



fioofcs: 

1. /^somi/ ComputSFF. and ttm Dis^M 
Pe^ A. McWilliams 

Book Thrift 
45 W. 36Str^ 
New Vbfk, NY 10018 
41^. 

Toteptone: (212) 947-0909 

2. Be^w^s GutaiB to f^rsaml ComfHiters 
for the atfrfd mid Vlm^ Irr^aabBd 
National BraMe Pr^ 

88 Stephen Street 
Bo^. MA 02115 
Telephone: (617) 28&6160 
Available in ink prir^ or ts^ 

a Rehab/Educatk)n ResourceBook Technok^ Series 
Colle^HI Press 
Uttie^ Brown, and Company 
34 Be^XNi Stra^ 
Boslon, MA 021(^ 
1987 

lelephone: (617) 227-07^ 

NOTE: The books are titled as ftritow®: 

Resourc»Book 1: CommiaUcsOkm Ak^ 

ResourceBook 2: Swttctms and Emffronmental Contmis 

ResourceBook 3: Sc^rwara and Hapdwam 

ResourceBook 4: l^x^ 

4. TachrH^ogy for /ndBpandsftf IM^i Sotm^xx^ 
Aiaxamira Enders, editor 

Rehabllltalkm Eni^ne^ng Sod^ of North America 
1101 (kMvi^akntt A^ue, NW Suite TOO 
V^^ington, DC 20036 
Telephone: (202) 857-1199 
1984. 265pp. 
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S. AckK^: Th6 UUmm Gfi^ to PBr^mis 
tfm Compum Usor 
Natkmat BreUte Press 
88 St. Stof^mn Stre^ 
Boston. MA 02115 
1^)Nme: (617) 26&ei60 
Available In t^aitie, inkprint. or mpe. 

& COsmputer Access kt Hfs^ Ec^icatbn fer 
StiK^m with IXs^^ties 
The High-T^ C^er for the Disabled 
^e Califomla Community Colleges 
Chancattor's Office 
1109 Ninth Street 
Sacfamenlo. CAS5814 
Tetof^Kme: (916) 322-4636 



^Sflodtesls: 

7. Compute DfsabUty N&Wi* 
National Easter Seal Society 
70 E Street 
Oiicago. IL BQ&OI 
Telephm: (312) 667-7400 

a Ck^ig the Gap 
RO. Boxes 
Henderson, MN 56044 
Telephone: (612) 248-3294 
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APPENDIX I 



GENERAL SEf^lCES ADIHINISTAATION 

41 CFR RMVr 201-1, 201-30, ami 201-32 
^ffiUIR Amendment 14] 

B-^nilOHIC OFFICE EQUIPMENT ACC^SIBIUTY FOR HANDICAPPED EMPLOYEES 



AGSENC^ tntorniatk»i Resource Management Sendee, GSA. 
ACTION: Rnal aile. 

^AMMAR^ TNs regul^ion implements Pub. L. 99-5(^ the "Retiabilitation Act Amendments of 
1^1" The statute directed ihe Secretary df the D^iartment erf EdiKsation, through the 
Department's Natkmal tn^itute on C^satrility and R^mUlitation Res^uch, and the Administrator 
of General Services in ccmsuttation with the ei^^rontes industry to develop and establish 
G^dellf^ for ei^stronic equipm^ ^oesslt^ designed to ensure that hamticapped 
individuals m^ use elMtfonic office equipment with m without special peripherals. InitipJ 
guidellr^ were developad in 1987 to impl^nent this Fsderat Informal Resources 
Mana^ment Regulation (RRMR) BuH^ 56^ Electronic Of^ Equipment Accessibility for 
EmptayiM with DisabiHti^ implements these initial guidelines. 

This reguls^ provide mandaloiy RRIMR cesm&Qe regarding office equipment accessibility. 
It requires tiial delerminatkins d rmd and requirenerts analyses be conducted for all 
automatic data (Hocessing equipment reqi^rements to specifically determine the electronic 
equipment accessil^tty requirements cf handicajiH^^ emf^cyees. fca^ any procurement limited 
axkefy to providing electronic office equipment acce^tMlty tor handlcai^ed employees, an 
individual deviation from any RRMR provi^ons tNft impede or obmict the provision df 
technology for hancttcapp^ empic^ees may be authorized within the agency under certain 
conditions. The cH^jective this regulatory guideline is to enable handicapped users to access 
and use el^:tionic office equipment. 

EFFECTIVE DATE: This rule is eff^ive No\»mber 14, 19^ but may be observed earlier. 

FOR FURn^ INFOFHiATKIN CONIACT: Margaret litjntich or Mary Anderson, Regulations 
Branch (KMPR), Office of Information Resources Management Policy, telephone (^2) 566-0194 
or FTS, 566^94. 

SUPPLEWSNIAflY INFORMATION: (1) The purpo^ d this amendment is to ensure that 
Fsderai handicapped employees are provid^ with the electronic equipment capability to access 
and use electronic office equipment. 

(2) A m^ice of proposed rulemaking regarding this action published in the FEDERAL 
REGISTER on July 14, 19881 All comments received have been considered. 



(3) Change made In 41 CFR Chafer 201 are explain^ in the following paragraphs. 

(a) In Part ^1-1, § 201-1.102 is amended by adding a provision to cite the ^atutory authority 
tor ^jtrtmic offfee equlpmem accessibility, and § 201-1.403 Is amended by adding a provision 
tm aRows FIRMR deviation authorization by agencies for electfonic office equipment 
ojoes^bimy. For a procufemoit limited solely to providing electronic offic© equipment 
MTOSSlWIIty for handicapped empk^ees. if the FIRMR Impede or ob^nicts the provision of 

^ handlcapf»d employees, then this regulfitflon provides that an agency designated 
senkM" ofi»dal (DSO) (as cMgmded In accordance with ^b. L. 96-611). or the DSO's authorized 
n^re^Mve may authorira a devlafion from FIRMR pros^sions that ate m specifically 
g^bed fay o^cutive (Hder or ^ute. and do nrt change the level procurement authority 
drtegated frwn QSA to the fi^ency. The otijective of this d«rtalion authority is to expedite the 
piocufement (rf resouroes acquired specifically for handicapped users to access and use 
electronic (rfffoe equipment. 

(b) In Rart 201-30, a new § 201-30XKF-2 is added to provide that detemiinations of need and 
requirements analyses shall be mcKle to sp^cdly identify the needs of handicapped 
employees, ft also establishes p(A\c\Bs of equal access for handicapped employees. 

(c) In Part 201-32. § ^-32.202 is revised to provide that procurements of ADPE shall Include 
requhements that ensure electronic equipment accessibility for handlcaj^ Federal employees 
K ateo Indicates that procedures for expeditii^ procurements limited sxMy to providing 
electronic crfflce equipment acces^bltity for handicapped empk^ees m^ be available to the 
^WKy by devl^ng from RRMR provisions that impede or obstmct the provision of technoloov 
for handicapped employees. 

(4) The General Services Administration has detennined that this is not a magor rule for the 
purpM^ of Executive Order 12291 of February 17. 1981. G»V artions are based on adequate 
inform«lon concerning the need for, and the consequences of the njle. The rule is written to 
«jsure majdmum benefits to Federal agenpies. This Go\«mmentwide management regulation 
wni toe little or rto net cost effiect on saaety. It is therefore certified this rule will not have a 
ggnfficant economic Impact on a substantial number of small entitles under the Regulatorv 
Flexibility Act (5 USXX 601 et seq.). 

List of subjects in 41 CFR Parts 201-1, 201-30, and a)1-32 

Computer technology. Government procurement, Government property management, 
Telecommunications, Infomnation resources activities, Government rBcords management 
Comp^on. Hearing and appeal procedures. 

PAm 201-1-FEDERAL INFORMATION RESOURCES MANAGEMENT REGULATIONS 
SYSTEM 

1. The authority citation for Part 201-1 continues to read as follows: 

^ ^ ^ Sec. 101(f). 100 Slat. 1783-345. 4C 

U.o.Ca 751(^. 

2. Section 201-1.102 and 201-1.403 are amended as follows: 
§ 201-1.102 Authority. 

* * ♦ ♦ ♦ 

(c) ' * • 

(^Pub. L. 99-K)6 (29 U.S.C 794d), The Rehabilitation Act Amendments of 1986 regardinq 
electronic office ajuipment accessibility. 
§ 201-1.403 Procedures 



♦ w * * * 




(d) Fbr a procurement limited soiely to proN^ir^ electronic c^cg ^uipment accessibility for 
handice^p^ empk^e^ an individua) deviation from the RRMR may be authorize by the 
a^mcy design^ed senior offidal (OSO) (as designated in accordance with Pub. L. 96-511), or 
ttie OSG's autN>ri28d rspreserMvs. This deviation authority for handicapped accessibility is 
further Hmited to tNsse PIRMR fMXJvisk^ that: (1) are net spedficaliy {Mi»scribed by executive 
order or ^i^ute. (2) do not change the level of procuiement authority detegated from GSA to 
the ag^icy. and (3) do impede or ob^ru<^ the provisicm of technology for handicaf^aed 
empte^ees. Such a deviation may be made tiy the DSO or the DSO's authorized representative 
imrrtediateiy upon documenting the prcKsurament ftie rsiath^e to the obstructing provision. 



nUTT 201-30— aHAMAGSMENT OF Al^ I^SOURCES 

a The table of contents of Part 201-30 is amended by adding a new § 20l-30.(K}7-2; and the 
authority citation for Part 201-30 continues to read as follows: 
§ 201-30007-2 Requirements for handkiapped employe. 

AUTHORITY: Sec. 205(c}. 63 Stat. 390; 40 U-SQ 486(c) and ^ 101(f). 100 Stat. 1783-345. 40 
U^C 751(f). 

4. Sectkm 201-30007-2 captioned "Requirements fbr handicapped employees" is added to 
201-% to read as fblkMs: 
201-^1007-2 Requirements for handicapped employees. 

(a) Scope. This sectk)n e^ablishes policies and procedures for determining the needs of 
handicap^ employees and analyzing requirements for electronic office equipment acce^bility 
in tfra Federal procurement of automatic data processing equipment (ADP^. 

(b) G&mai. Pub. L. 99-506 directs that handicapped individuals be provided with electronic 
equipment accessibility to public Information resources through the Fiederal procurement of 
eledronic office equipment. AOPE, because it overlaps with ele<^nic office equipment, 
provides that capability. 

(C) POUCjf. 

(1) Federal fancies shall provide handicapped employees and non-handicapped employees 
equivalent access to ete<^ronic office equipment to the extent such needs are determined by 
the agency in accordemce with § 201-30007 and the required accessibility can be provided by 
Indi^ry. In providing equivalent acc^ to ei^itrontc office equipment, agendes shall conskten 

(1) Access to and use the same data bases and application progmms by handicapped and 
non-handicapped employees; 

(ii) Utirization of enhancement capabiiities for manipuiatirig data (i.e., sp^ial peripherals) to 
attain equivalent end-resuHs by handicapped and non-harKiicapped employees; and 

(lii) Access to and use of equivalent communications capabilities by handicapped and non- 
handicapp^ employees. 

(2) Federal agencies shall consider electronic office equipment accessibility for handicapised 
employees In conducting determinations of need and requirements anal^s for automatic data 
proi^ssii^ equipment. 

(d) Procofkims. De^rmin^tons of need and requirements analyses shall be (x>nducted 
folk»ving the procedures s^ forth in § 201- ^.007 and in consultation with the handicapped 
empioyee(s). RRMR Bulletin 56, Eet^ronlc Equipment Accessibility fbr Employee with 
Disabiiiti^ provides guidelines fbr use in de^reioping specifications, in conjunction with 
requirements determinations, to ensure electronic equipment tm^ssibiiity fbr handicapped 
employee. 




PART 201-32-^NTRACnNG FOR ADP RESOURCES 



& The table (rf contents cf Part 201-32 is amended by aiding a new § 201-32.202; and the 
aiithc^ cHatkm Part 201-^ continues to read as foUcMrs: 
201-32.^ CortRUting for etectronic equipmem accestibttity. 

AUTH(mn^ Sec 205(c). 63 Stat 30): 40 U.aC 486(c) and Sec. 101(f), 100 Stat. 1783-345, 40 
USXX 761(0- 

& Sec^ 20i\'QZ.ZOZ is recaptioned and revised to rB&d as follows: 
§ 201-32.202 Crnitrading lor elm^ronic equipment SKXs^sit^lity. 

(a) Scope. This sectkm eslabltet^ police and procedures for procuring ADPE that provides 
electronic office equipment effic^^lity for hancticapped «npio^es. 

ijo) Pi^. ADPE pRx^rsments shaU provkie electronic (^fioe equipmem accessibility for 
handici^sped emplGye^ to Vtm en ant such nemte ars determined by the agency in »xx>irianoe 
with § 201-3QjOa7 and the lequired accessibittty can be pravidsd by industry. 

(c) Pmoeckms. 

(1) ^endes shaU use either small purchase procedures, GSA nonmandatory ADP schedules, 
or formal solicitations to acquire electronic moe equi|»nent c^cessibility. In making this 
dedskm, e^iencira shaU conskler the ^ and ccmipteKlty of the procurement. 

(2) For any (»ocurement limits soMy to provkling electronic offtoe equipment acces^Hty 
for handteaf^)ed empk^ees. an indivkiual d6>Hatk)n frcnn any RRMR provi^ons that impede or 
obstruct the provision te(^m^»gy for handfoap^^ empkr^ees may be auttKirizBd within the 
agency uncfor certain concfltfons. The deviatfon ocmditkms and proc^r&t, for expediting such 
procursmmits are found in § 201-1.403 Any such imf^lng c(»iditfons shall be qufoldy 
documented and hancfled within the agency to obtain the deviatfon if appropriate. 



DATED: September 30, 1988 



Original signed by: 

RICHARD G. AUSTIN 

Ac^ng Admini^rator of General Services 
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APPENDIX J 



GENERAL SERVICES ADMINISTRATION 
WBStilngton, DC 20405 

September 30, 1988 

RRMR BULLETIN 56 

TO: Heads of Federal agencies 

SUBJECI^ Electronic Office Equipment Accessibility for Employees with Disabilities 

1. PwpoSG. This t>ult^in establishes guidelines for the acquisition of automatic data 
processing equipment (AOP^ tfiat pro/ides electtonic equipm^t accessibility for handicapped 
Fsderal employees and access to pul^ic information resources. 

2. EigoMSon cteto. This bulletin contains information of a continuing nature and will remain in 
effect until cancel^. 

3i Background. 

a. In 1986i Congress reauthorized the Rehabilitatfon Act of 1973, as amended (Pub. L. 
99-^^ 29 U.S.C 794d). Section 508, as incorporated info the Act, mandates (1) that guidelines 
be e^atilished to ensure that handlc^jpe ' individuals may use electronic office equipment with 
or wittout ^^ial peripherals and (2) thitt agencies comply with these guideline in the 
purchase or lease of electronic equipment. 

b. In consultation with ^:>eclal advisory committees, the electronics industry. Federal 
agerK^ and the disable community tt^ Department of Education (ED) and the General 
Sksrvices Admini^ration (GSA) developed initial sidelines to ccMnpty with the stetutory mandate. 
Entitled "Access to Intormatifm l^nology By Users with Disat>ilities." these guidelines outline 
management respon^bilities and functional specifications. This bulletin adopts and implements 
pertinent portions of the guidelines. This bull^in will be revised perfodlcally: (1) to keep pace 
with technological adva'ices; (2) to e]q>and the information in thib bulletin to include other types 
of (^ce equipment; and, (3) as dictated by a^ncy compliance with related provisions of the 
Fed^ Information Resource Management Regulation (FIRMR). 

4. Deiinitkms. 

The following definitions are presented to provide a better understanding this bulletin: 

a. "Electronic equipment acces^biiity" is defined as the appiicatlon/conflguration of 
electronic equipment in a manner that accommodates the functional limitations of individuals 
with disabilities so as to promote productivity and provicte access to work-related andfor public 
information resources. 

b. "Handicapped indhnduals or individuals with disabilities" means qualified individuals 
with an impairments) as cited in 29 CFR § 16ia7C2(f) who (^n benefit from electronic office 
equipment accessibility. 

c. "Special peripheral" Is defined in Section 508 of Pub. L. 99-K)6 as "a special needs 
aid that provides access to electronic ^uipment that is otherwise inaccessible to a 
handteapped individual." 
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5. Introduction. 



DisaUed individuals and non-disabled individuals should be provided equivalent access to 
electronic offira equipment. Of ali eiectronic office a^ulpment, micraxjmputers have the 
greatest pc^ential for assisting disabled empkiyees. Many enhancement features, such as text 
enlarging and speech input and output, available on microcomputers today allow certain 
disabled individuals lo accomplish previous impossible tasks. The inherent flexibility of 
mtcrocomputers and thdr peripheral devices has alln»^ them to be ada;^ to meet specific 
needs of disat^ individuals in tl^ use (tf braille prints and keyboard replacement devicea 
Since mfcrocomputers are flexible and readily available in the workplace, this bulletin addresses 
microcomputer capabilities as a means to improve productivity and employment opportunities 
for disabled indivkluals. This includes bc^i the use of standalone microcomputer systems and 
the use of microcomputers used to access other computer systems (e.g., mainframes and 
minicomputers). 

& Manas^ment msponsM^Kies. 

a. The agency designated senior official (DSO) for Information Resources Management 
(IRM), as identified in the Papenwork Reductkwi Act (rf 1980 (Pub. L. 96-511), or the DSO's 
authorized representative is the primary Indlvklual responsible for implementing this bulletin. 
The DSO or the DSO's authorized representative should keep executive agency managers 
informed of their responsibilities for ensuring electronic office equipment accessibility for 
employee with disatMlities. This inductes providing ikx:^ for indivkluals with disabilities to 
Federal publk: information rsmrces. The DSO or the DSO's authorized representative should 
monitor tiro progrrjss being made toward achieving electronk: equipment accessibility goals. The 
Triennial Revi^ Program is one means of monitoring the progress being made in achieving 
accessibility goals. 

b. Agency managers shajW ensure that the requirements of users with disabilities are 
identified during the procurement planning and requirements d^rminatkjn phase so that these 
needs will be reflected in the procurement. Procurements should include the accessibility 
requirements resulting frwn the detemninations of need and requirements analysis. A clear 
matement of rsquirements will afford industry the opportunity to offier effective, creative solutions. 
Additfonally. technical support capabilities should be provided, either In-house or contractually, 
to in^all, maintain, and improve the access fundionality required by emptoyees with disabilities. 

7. General consfdemtions. 

a. In compliance with FIRMR § 201-30007, the needs of employees with disabilities should 
be determined and a requirements analysis for office equipment accessibility should be 
performed. Agency solicitatfon documents shouW address the needs of disabled employees by 
incorporating the appropriate fundfonal specificafions de«:ribed betow in paragraph 8 as well 
as any additfonai specfffoatkH)s d^emiir^ to be nec^sary by the agency. 

b. Solutions to agenda' requirements m^ range from third-party hardware and software 
add-ons {e.g., layered solutions) to hardware "bullt-lns" and operating sy^m enhancements. 
Layering is the inclusfon of additionai layers of software between the end-user and the 
operating system or applteaMon software. This often complex solutton has bc^h advantages and 
disadvantages. Advantages may include Increased functfon and performance in some cases. 
Disadvantages m»/ occur because additional la^rs can incrsase the cost or Inhibit the ability 
to maintain software updates at the operating s^em level as well as increasing costs to train 
emptoyees to utilize equipment at different sites wyithin the agency. For these reasons, the use 
of layering as a solution for functional requirements for emptoyees with disabilities should be 
selected only after careful analysis of Its merits illative to that of "built-in" solutions. 
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c. In an era of increasing dependence on screen spgshics €uid graphic Images, It Is 
extremely important that intbmiatkm jnn^ented visuaHy also be avallai^ ^ectronlcalty to allow 
the infbmtation to tie extracts, transialsd, and pre^nled In a non-visual fbmi as limited by the 
stat&<3f-ti«^. The intent is to allow Iraiividuais vdth vimrai ttmitatioi^ to use these nssources. 

d. To accommodate future employees and provide systems support for current employees 
(as r^ersnc^ in RRMR Buii^n 48), sollcltalk^ should rs(^Msl pridng (perhaps on an hourSy 
caIMn availability ba^ throu^iout the His of the corttFBK^ fc^ the swvlces of vwidor systems 
engines who wHt be availat^ lo advise, ee^. and resolve any oommunicaticms or interfedng 
problems in pravkfing ^ectr(»iic offtoe ecpjlpn^nt aocessH^Hty for disidiled ^hHduals. 
Additi<»ial inform^ion, on pravkfing mj^qsort far dlsg^iled employBes when Placing ADPE 
sj^lems, can be found in FiRMR BuMn 4a 

a Mam^ers d^ermining accommod^i(Hi etrat^es for an individual empk^ae with a 
dlsat>lllty sh<Mjld consult ^ GSA ham&ook "Mane^ing EtkI User Computing for Users with 
Disatsiiities'* for more detailed guhtonoe on the spedfic needs of the mai^ types of disat>ilities 
and how be^ to satisfy these needs, lb obtain «Mce on computer acccmimod^on or a copy 
of the handl>oolc. mana^^ should oont^ the GSA CleartnglKHme cm Computer 
Accommodation (COCA) by calling (202) 523-1906 or FTS, 523-19(^ 

These specific^ions are oit/anizsd by functkmal requirsiT^ into three categories: input, 
output, and documentatkm. This organization refleds the rniyor areas ttutt need to be 
addressed duriiig £^ency acqu^tion planning ami precuren^nt. All the capat>ilit^ set forth in 
these spedficctfons are (^irrmtly avail^He from indi^ry in varkius f^iees cf fundtonal 
adequacy except for access to «aeen nramory ft^ tfiv^^ng blt-ms^^)^ gr^^ images. 

a. input. Access problems concerning tl» Ir^out Intsrfm to a microcomputer cBffsr by the 
type and severity of the functional Hmitatlon d the employ Scmie i^ers with disabilities are 
capat^ d using a ksyboard If It can be modified sHghtly Oth^ users with disabilltles require 
an aKemate Input strategy The foltowing is an ovwview of common input attemathfes, and other 
input functional requiremerts which ^lould be considered: 

(1) Mtitt^ Smuttaneous C^3efaik)n Msm^fve. Microcomputers have numerous 
commonly-used functions that require multiple. ^multan^HJS striking of keys andtor buttons. 
Sequential activatbn control (Nwldes an altemslive m^hod of qpetatkm enabling a user to 
depress ksys or buttons sequentially. 

(2) RBtkwK^Ky- Sonw programs rec^ire a mom or scmie other fine mob^ control 
devN^e for input. However, some users with motiH' di^^illties canned of^rate these devices. An 
input redundancy feitfure provk^ the fum^mallty erf tNse devk»s through the keyboard 
arkMor other suHattle alternative Input devices (ag., vok:e Input). 

(3) ANmnmhm /rptf CXsvlces. The capiMIHy to connect an alternative Input ctevlce can 
be made avallatrie to a user wtK> is not atMe to a nKxtifi^ ^andard keyboard. This feature 
supplements the k^board an6 any dhm ^andard input sy^em used. Jfm aitemative input 
capability consi^ of a physical port (^al, parallel, etc.) or connectkm capability that alk)ws an 
»:commodation aki to 1^ ccMmected to the system to augm«tf or replace the keytioard. For 
example, an aitemative input devk» can \m cusKmilzed as the mo^ eff«:llve n^hcxl (rf input 
(e.g., switch^ eye scan, headtracking) for the user wNle supporting transparent hardware 
emulatkm for standard input devk»s (i.&. ttie keyboard and the mouse). 

(4) Key Repeat. A typical mk;rocomputer generates rspellti<ms of a character if that key 
remains depressed. This is a problem for users without sufftolent m(^ control. A 1^ repeat 
feature gives a user control over tiie repeat start time and rale by aHowing either the timing 
parameters to be extended, or the repeat fundton to be turned off. 
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(5) ?bg^ KBif Smjs Crnnml. Mlcroconputsr to^ta ks^ provide visual fe©db«:k 
Jidtealirvg ¥rt^r a Is on or off . A toggle i^ status feature pfovides an alternative mode 
to visual fieedtKick to sitrnt tim on or off stirtus a toggle toy. 

JS) f^ybo&d Ck^mkm Ak^. oitent a visually impaired user to a particular keytward, 
a »J <^ tactHeoveriays sNnikl tm available to Wentlfy the mo^ Important keys. The tactile 
overlays can be in the form of k^fcap r^acmnents or transparent «teky tape with unkiue 
symbols to kiernify the varkHis ke^ 

(7) KBi/gimds. To assist a motor di^ibtod user, a to^uard shouki be available to 
^Itee riKJvements and ensure thitt the correct toys are kK^aled and (tepressed. A keyguard is 
a ksyb(^ tompiats vdth holes oMiBSponding to the tocatton of the k^ 

b. Ow^pwf. Auc^iy output capability, infonnfitfton redundancy, and momtor display shouW 
be considered as fum^kmal requiremems. 

0) A«toy M^ C^t^my. Vm auditory output capability «i cunent mtorocomputers 
temjfj^ to beep and play musto. However, some usere with disabilities may require a 
speech ca^Nty A ^)eech synthe^ is required to genereite on todiy's computers. * 
The ^pability to support a spe^ synthesizer shouM contfnue to be avaHabie In future 
gonerrttons of computes w this capat^lity may be internalized through an ui^rade of the 
computers internal speaks. The spe€K:h capability shoukJ include user adumable volume 
control and a headset Jack. 

(2) MomMm fMMHkmcy, Cunentty; sev^ programs ^stivate a speaker on the 
mtenxjomputer to piw^ InformatkMi to the user. Howe^. some programs do not have the 
J^pawuty to presmit thte infwm«k>n vl^ty to the f^ng Impaired user. This tenure provkles 
InfomiaBon redundmy by f»e8enting a visual equivaf^ of the auditory inlbrmatton presented. 

(3) Mormor D^^p^. The requirement to enhance text size, r^mKluce text verbally, or 
modify displ^ (^iar«^eristks is cnjciaJ for some usere with \^8ual disabiiities. To ensure that 
this access continues, the fc^towir^ capabilities are require: 

(a) Large PrM DIspfey. There should be a means for enlarging a poitton of the 
screen fl^the tow visfem u^r. The process uses a window or similar mechanism tfwt aitows 
magnific^tonto be corrtit^l^ by the user. A u^ can invoto the large print di^ay capability 
ftomme keyboard or cor^ pad for use in corijunrtfon with any work-r^atod applteattons 
soiiwwB. If af^icattons software includes graphk^ then enlargement of graphte displays shouki 
also be a^labla » -r --r j 

(b) A:ces9 to Visual D^^^ tr^rnn^km. The capability to access the screen is 
rtocessnry to support tf» ^leech andA»^ braille output requirement erf many t^lnd i^ere. 
Cunentty, Wuid users are able to select and rev^ the spoken or braille equivalent erf text from 
arnf portion of the screen while using standard applications software. Third party vendors shouki 
contlnueto have access to the screen contento In a manner thm can be transit imd (Erected 
to any ir^nal speech dilp, a ^leech ^nftetor a sertal or parallel WKt, or a braille display 
dwtee. Irtbmia^ that is presented pictortally ateo needs to be »^labie in a manner thirtTas 
software sophistfeatfon improves, It may be eventually translate using alternate display systems. 

^ ^'resentefftw. When cotore must be distinguished in order to urKterstand 

intormatton on the display, cotor-blind erKl usere should be provWed with a means of seleding 
the cotore to be displayed. 

c. DocumenteOiai. The vendor shouki be responsive in supplying copies of the 
documen^ion in a usable electronic format to disabled Federal employe. 
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9. kAmnstkm assi^Btm. 



Within 30 days aft^ the putHication of this bulletin, cwnments can t>8 submitted to: 

General Services Administration 
KMPa Preset* eaOTB 
Ifth & F Str^ N.W. 
WMington, DC a)405. 

General inquiries dXMit the ockHbi^ d th^ bufletin or inlonraition concemii^ updates to 
this bulletin shcnild be cUreded to MaiiB^ Ihinllch or Mary Anderson. Regulations Branch 
(KMPR). laiei:^K>ne (202) %&0194 or FTS, ^&0194. Susan A. Brummel of COCA, telephone 
(202) S23-im or FTS, 523-1908^ may be catttBSAB6 for technical advice and assi^ance 
regaiftiing the guideiine& 



Original sigi^ by: 
PATRIOA A. SZERVO 
Gcmimis^oner 
Information Resources 
Management Service 
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APPENDIX K 



GENERAL SEmiCES ADMINISTRATION 
WASHINGTON, DC 20405 

April 27, 1987 

RRMR BULLETIN 48 

TO: Heads of Fsderai agencies 

SUBJECn Continuity of Ccmputer Accommodation for (handicapped Employees Wlien 
ReplcK:ing Automatic Data Processing Equipment (ADPE) Systems 

1. Piffpose. This bulletin provides infomiation and guidance to managers in the Faderal 
Government regarding their continuing management re^[>onsit>ility when rsptacirtg existing 
ADPE systems to prcMde for the ^}ecial computer accommodation needs of handicapped 
employaes. 

2. BqMkm datB. This bulletin remains in effect until canceled or superseded, 
a Backs^XHjftd. 

e. Workstations for many Federal ampk^ees with sensory, cognitive, or motor impairments 
have t^en equipped with sp^al peripherals and^ sc^tware that prc»4de aooass to advanced 
computer technology primarily through ii^rsonal computers. This act^^Ulity is the necessaiy 
link that ens^tes handicapp^ empl^m to functkm effic^itty aruJ effectively on the job. 

b. Unfortunately, handicapp^ employes trn^ be at risk of ki^ng ttoir cunent levels of 
system access and functk>nality when agenties conduct prDCuremer^ to r^ace ex^ng ADPE 
systems. The loss is c^nerally attribute to the ever increasing sophistkreftion of newer ADPE. 
The increasing sc^.'ii^caHon d ADPE is a significant protriem to accommodatkm product 
develof^rs who are ^neraily small companies or individuals without access to the propri^ary 
technk»i ctocumentation df ADPE manufacturers. 

a Agencies should pay partk;ular attention to the needs of their handicapped employees 
to ensure the needs continue to be meA. Under 29 t6ia7D4 on reasonable 
^^commodations. Federal a^ic^ are required to make reasonal^ ^x:ommodations to tlie 
known physical or mental limitations of a qualified handicapped apf^k^r^ or empksyee unless 
the accommodation would impose an undue hardship on the agency. 

4. ^ency mponsSjH^. 

a. Computer accommodation functionality in ADPE s^m replacements can be achieved 
only if each agency willingly seizes the initiative. In perfonning dsterminatif^ d need and 
requirements analyses (See FIRMR Jetton 201-a)XK17) for ADPE w^ulpment system 
rspl£K»ment procurements, the special computer accommodation nee(te d handicapped 
emptoyses shoukJ be express included. This man^ment ad^n is essential to enable 
handicapped empk^ees affected by the sy^em replacement effort to continue ta f^rform as 
productive, valued emptoyees. Federal agencies may want to use the foltewing approach to 
addressing requirements in replacement sollcitattons for ADPE sy^ems where there is 
documented need to provide computer accomrmKiatlon for handteapped employees: 




/o»^-2?j^-^i??5".®*^^ ®" Inventory of the TOcommodaticn hantmm 

'T^SjSf thM Is being used with the ADPE s^em 

^Med fw rep^semem. Each accommodation item sNMiid be fuliy (te^^bed wS/ sDedal 

S^S^^^'SS 5S2!L2f ^ a^mml •functionally equh^ w b«ter" 

accOTS ami use of the pn^Kised r^diK»mem system. 

basis thlSSi^lS^^IS'!!^?^ on an Jtourty calHn avaliability 

avaiteWe to advise, assist, and rnoive any ccmimunic^fons or Interfedng problems imol^t in 
|Movk«ng computer acoommodcttion access. H»ii«wiia piuowms impiiai in 

Gcw«mSLr"J?*IS^-^S?^^ ^"^^ 5^"^ ® Pfwision thM permits tt» 

SflESS'JSlP'^^.^" ^ «^ accommod^ devic^anSir 

^"fl ^ maintenance and 

P«ri|rf^ p«te. The (»ovi^ may ^ ^ ^ any additionat modific^^ bevi^ttiMs 
express permission of the contractor. 

instances, the accommodation n^is of an aoemy can be resrorKted to 

S^^'SSS^ r ^ '"^^"^ case.by.:ase tto^^Tl^ 

r^}iacement. Such r^iremente m^ be unique. Hmited in sctnie. or ilmlt^n stee 

^ZStt^^ S& '^'^ set torth in PaS 13 Of the ftc^TS^^IiSSr^^ 
5. Ir^omwSton or a^stance. 

D.-JlT'o^f ^ ^S^:^ ^^^^ s»w«ld be directed to Phillip R 

Rjton, Reguimions Branch (KIWPR). tel^>hone (202) 56e0194 or FTS. ^6<m4 rhB 
OMir^gh^sewt Computer /teronintod^on (See FIRIVIR Buli^n 42). telephone (202) 523-1906 
or FTS. 523-190^ may be contec^ed for technical ^ce and assistant i^ing this b«H 



Original signed by: 
FRANK J. CARR 
Commissionar 

Infomfimion R^urces Management Service 
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APPENDIX L 



GENERAL SERVICES ADMINISTRATION 
Washington, DC 20405 

June 20, 1986 

HRMR BULLETIN 42 

TO: Heads of Fsderai agencies 

SUBJECTS Qearinghouse on Computer Accommodation - COCA 

1. PtMfx^ This bulletin descritjes the services provided t)y the Qearinghouse on Computer 
Accommodation (COOK). The clearinghouse is an infbnnation resource center that assists any 
element of the Fed^ Government with pro|ects using computei' technoic^ to accommodate 
disabled ^ployees. 

2. EjpiratkMi Oa!e. This bull^in remains in effiec^ until canceled or superseded. 

a Bmikgmund. The Clearinghouse on Computer Accommodation is an organization within 
the information Resources Management Service (IRMS) of the General S^ces Administration 
(GSA). Computer accommodation is the acquisition and modification end user computing 
equipment to minimize the functional limitations of employees in order to promote proaui^ty 
and to ensure access to work-r^ated InfbrmatkHi resources. The COCA staff is composed of 
computer specially with background in computer accommodation, systems hardware and 
softvA^ire. and communications. 

4. Servifees fm^vk^ b/ COCA. Upon request for assistance, the COCA: 

a. Responds to computer accommodation r^uests for general information on frequently 
used hardwars^ware and wodtstation furnishings to accommodate individuals with 
disabilities; 

b. Researches specific hardware^software and communications problems associated with 
employee's accommodation requirements; 

a Provictes on-going consultative^hnical assistance to agencies during piannincf. 
acquisition, and installation of individual and a^ncy-wide office automation systems; and 

d. Conducts courses on computer accommodation procedures through the GSA Iraining 
Center. 

5. Inhrmatkm or assistence. Information or assistance may be obtained by contacting the 
COCA staff at: 

General Services Administration 
Applications Support Division (KGD) 
Washington, DC 20405 

Vbice or TDD: FTS 523-1906 or (202) 523-1906 

Original signed by: 
FRANK J. CARR 
Commissioner 

Information Resources Management Service 
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APPENDIX M 



GENERAL SERVICES ADMINISTRATION 

Wtohlngton, DC 2040S Seplendier 10, 1965 

GSA BULLETIN FPMR H-45 UTILIZATION AND DISPOSAL 

TO: Heads of Fsderai e^encies 

SUBJECT Transfer of specialized equipment used by handicapped Federal employees 

1. Purpose. This bulletin is issued to publicize available procedures for the transfer of 
specialized equipment when a handicaj:H)dd Federal employee transfers from one Federal 
8gen<^ to another. 

2. Expimlkm dm. This bulletin remains in effect until August 31, 1987. unless c^henvise 
superseded or canceled. 

a Back^mifKl. On June 20; 1985, the Interagency Committee on Handica|:^)ed Employees 
(ICHE) adopted a rs^lution calling for the General Services Administration (GSA) to pubs^sh 
instructk>ns that would permit Federal agencies to expedite transfers of fumlturs andtor 
equipment needed to provide reasonable accommodations for a handicaf^sed Federal employee 
when that employee transfisrs b^wsen agencies. 

4. ^)f^ic^^ /terns. Sf^cialized fumrturs and^ equipment include er^Miomic chairs, 
orthof^ic supports, modified work^ations. audio amplifiers, and items of a similar nature 
procured or acquired in direct support of handicapped employees. These items are eligible for 
transfer with a handicapped em^^oyee to anc^her agency provided the owning agency no longer 
has a requirement for the property in support of its mission. 

5. Trans^ fvoceckirM. 

a. Regulations governing the transfer of excess persoiai property are contained in FPMR 
101-43315. Under FPMR 101-4a315-5(a), Federal agencies may effect direct transfers of 
reportable property with an acquisiticHi cost ncS exce^ing $2^ and nonreportabie property 
with an acquisition cost of $25^KK) or less. Such transfers do nrt require prior GSA approval if 
the property either has not ym been reported to GSA (k, in the case nonreportabie property, 
has not been reserved for special screening by GSA. ^nci^ involved in transfers of 
handicapped employees me^ use direct transfer provisi^s for specialize equipment assigned 
to the employees or c^her ^andard procedures fc^* access transfers in FPMR I01-4a31& 

b. In those cases where specialize ^uipment do^ not meet dim& transfer criteria under 
FPMR 101-4a315-5{a), GSA will make every effort to facilitate transfers between agencies. 
Procedures are in pl«:e permitting i^encies to prearrange transf^ of ®(ce^ prc^ierty Under 
these procedures, the fancies involved in the transfer df a hamiicapped emptoyee may 
coordinate the transfer of specialized equipment used by the emptoyee and send a St8, ;dard 
Form 122, Transfer Order Excess Personal Property, to the appropriate G^ regional office. 
Approval of such transfer request Is normally automatk: and a Standard Form 1^, Report of 
Excess Personal Prc^rty, is not required in these cases. 

6. Addftiona! Infbrmatton. Any requests for additional information regarding these prcK^ures 
may be directed to the applicable GSA Customer Servtee Bureau or the Genera! Services 
AJministration (FMU), Washington, D.C 204(^. 

By deiegsttlon of the Assistant Administrator 

Original signed by: 
JAMES J. GRADY. JR. 
Director of Policy 
and Agency Assistance 
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CODE OF FEC^RAL REGULATIONS ON 
REASONABLE ACCOMMODATION 

Tme 29, Seethm 1613.704 

"a. An i^ency shall make reasonable accommodatioi to the known physical or mental 
Mtatkms of a quattfled e^^pHcant or empk^ unless the G^ncy can dmionstrats that the 
i»cofnfmxl^^ mM inr^ose an umlue hardship on the op««rtkNi of its pro-am. 

to. Remnabie amimnodation include, but ^laa not be Hmlted to: 1) Maldng fadllties 
roa(% aooesaSola to and usable by hcmdtei^iped perscms; ai^j 2) jd} restmcturii^, part-tinie or 
modified work schedule acquisltkm or modifk»tkHi of equipmam or devices. i^)prep1ate 
as^i^ftmm m nmSfteatim (A examinatkHis, the pio>MHi of readers and Inleri^t^erB, ami mher 
^mllar lu^tions. 

c. In d^rmining pursuam to parE^iraph (a) of this secticm whettw an ai^MnnKxiaftkMi 
WMiki impose an um^ haid^iip on the q^ration the agency in quei^km. fmlors to be 
oon^ctered InckKte: 1) The ovmaH ^ of the a^nc/s program with reflect to the number of 
emptoyees, and type fadN^ ami size of bi^Sg&i; 2) \hB type ol agency opefttk>n. 

inchKft^ the oonH^^t^^ and striK^jre of the agency's work force: and 3) ^ tmure and cost 
the accomnuxMon." 
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APPENDIX 0 

REPRESENTATIVE ACCOMMODATiON PRODUCTS 

This list of computer-based produ(^ compiled i>y COCA is ncA a definitive li^ of all computer 
accommodation hardware %k1 sc^tware ^id^ons available In the marketplace; rather it is a 
growing coHection of re»Mjrces familiar to COCA. Inclusion of a product or service on this list in 
no way implies endf»isemerrt the G^nerai Seivices Administration, the Clearinghouse on 
Compute Accommcd^Hon, m their employees. 

Wherever (Kjssibie we have indicated the equipment types that are compatible with listed 
prodiK^ls. as weli as a range <^ prices for the product (or categories of products) dfer^ by the 
varkMJS manufacturers. While we have msxte every effort to ensure that this information is 
accurate as of the date of publishing, users of this information should be aware that products 
and prices are sublet^ to change, and that up-to-date information is best oMned directly from 
the providers listed. 

Manufadurere of computer accommodation hardware and software add-on products who wish 
to be induded in this list, or «^ wish to update current information are invited to submit 
product information, including prices, directly to COCA at the following addrsss: 



GSA - IRMS 

Qearinghouse on Computer Accommodation 
Room 2022, KGDO 
18th and F Streets NW 
Wtohlngton DC 20405 
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Api^ndix 0 

COMPUTER-BASED PRODUCTS INDEX 

i. Input 

A. KBytxmrd Enhancements 0-3 

a AftemativB Input Devices 0-8 

Q Qi^ical Qiaiacler Reactors O-tl 

D. Speech input 0-13 

E. Braiile Input Devices O'lS 

II. Output 

A. Speech Output— screen-reading software 0-16 

B. Speech Output— ^}eech synth^izsr 0-19 

Q Speech Output— calculalor O-20 

a Laige Print Display 0-21 

E. Braille Output Display 0^23 

F. BraiHe Outpu^—printefl^smtx^s^ 0-24 

G. BralNe CXitput— braille tran^atkMi software 0-25 

H. Large Print Output 0-26 

III. 'Rslecommunk^tioira 

A. Telecommunicatkm Devices for the Deaf 0-26 

B. RtKtable lenninals 0-28 

Q Amplified Handsets 0-29 

D. Heads^ 0-29 

E. Telephone Aids 0-29 

V. Otl^r 

A. Rob(^ Devices O^l 
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CompatibHIty Codes: PC » prodiK^ is MS-DOS compatibte; 

A B product is compatible with ^3ple il family 

COMPUTER-BASED PRODUCTS 

i. input 

A. Ksfytx>anJ Entuincemenls Compattbllfty/Prices 

AtMiity Sy^mns Cofporation PC 
14^ AmokJ Ave. 
Rostyn, PA 19(K)1 
Telephone: (215) 657-1338 
1 key scanner with sip and puff or 
pneumatic joystici( contrc! $2850.(K) 

Adaptive Communication Sterns, Inc. Epson 
354 HookslDwn Grade Road 
Qinton. PA 15026 
Teleph(»ie: (412) 264-2^ 

1. heyguards $2495— $95XK) 

2. switches $195.00— $4395.00 
a keylocks 

Alpha Software PC 
1 North Ave. 
Burlington. MA 01803 
Telephone: (617) 229-2924 

1. k^txiard macros $89.95 

Arts Computer Pnxiucts, Inc PC 
146 Tremont St, 
Suite 407 
Boston. MA 02111 
Tel^hone: (617) 482-8248 

1. keytmrd configuration software $395.00 

2. keylock l^ht indk»tofs $39.95 

Borland International PC 
1800 Green Hilts Roau 
Scotts V^iey. CA 930^ 
lelephone: (408) ^^33-8400 
1. keyboard macro software 
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ConifiafiUMIIty Codes: PC = product Is MS-DOS comf^itrie; 

A B product is compatible with App^ I! famliy 



BfDwn & Ca. Inc. PC 
80x2443 

South Hamilton. MA 01982 
Telephone: (508) 468-7464 

1. focK pedal $79^95 

ComputAt>llity Corporation A 
101 Route 46 Ea^ 
Pine Brook, NJ 07058 
Telephone: (201) 882-0171 

1. Kayguards $F9S5 

2. niiemt}rane keyguard kit $120j00 

a switch^ $3500— 385j(K^ 
4. keyboard and mouse emulations 

COPH-2 PC 
2020 Irving Park Road 
Chteago, IL 6061& 
Telephone: (312) 86t>^195 
1. keyguards 



Don Johnston 
Developmental Equipment 
RO. Box 639 
Wauconda. IL 6(K)84 
Telephone: (312) 528-2682 

1. keyguards 

2. switches 



Keyguards: PC, A, 
Comn^odore 64, VtC 20 

Switches: A 

$24j95-$89^ 
$1150-$195jCK) 



Dvorak International PC 

11 Peaii Street 

Brandon, VT 05733 

Telephone: (^) 247-6020 

1. aftemativs keyboard configufation 

Extensicm for independence 
757 Emory Street 
Suite 514 

imperial Beach, CA 92032-0S76 
Telephone: (619) 423-7709 
1. stick-on l«9y locks 
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Compatibility Ccxtes: PC » pmduct is MS-DOS compaSible; 

A a product is compatible with Af^e ii family 

Fulcrum Computer Products PC 
459 Allan Court 
Heaidsburg, CA 95448 
Telephone: (707) 433-0202 
1. trackball and switch enhancements 
for GAD/CAM environment 



Genest Technologies, Inc. PC 

3505 Cadillac Ave. 

Building K-1 

Costa Mesa, CA 9^26 

Telephone: (714) 546-5040 

1. Keyt}oard macros 

Hodeon Corporation PC 

Page Springs Road 

RQ Box 201 

Comvilte, AZ 8^25 

Teleplwne: {602} 634-7515 

1. cu^m keycaps 



Independence Microsystems PC 
1612 W^nut Street #2N 
Berkeley. CA 9470Q 
Telephone: (415) 845-4424 
1. one finger keyboard input 

In Touch Systems PC 
11 Westview Road 
Spring \^ley, NY 10977 
Telephone: (914) 354-7431 
1. single hand keyboard use 

itac Systems Inc. 
3121 Benton Drive 
Garland, TX 75042 
Telephone: (800) 533-4822 
(214) 494-3073 
1. trackball mouse emulation 



rrc Electronic Buli^n Board 
Telephone: (202) 376-2184 
1. key lock software 



KInmic Designs, Inc. PC 
14231 Anatsvka 
Olaiia, WA 98359 
Telephone: {ZO&i 857-7943 

1. keytjoard conflguration/accommodatk)n software 

2. morses code input system 
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CompattbHKy CcMtes: PC « product is MS-DOS compatibia; 

A B pfuduct is compatible with Apple II family 



Loyola Coit^ 
4501 N. Charles Street 
Baltimore. MD 21210 
Tetephone: (301) 1^1010 
1. one finger k!^t>oard input 

Maverick Software, Inc. 
RQ Box 998 
Mdro^ MA 02176 
Telephone: (617) 662-0856 
1. keyboard macros 

Prentke-Romich Company 
1022 Heyi Road 
Wboster. OH 44691 
lelephone: (216) 262-1984 
(8(X}) 642-8255 

1. keyguards 

2. sviitches 

3l aitemate input d«tos 

Productivity Software International, inc. 
1220 Broadway 
New Vbfk, NY IWJOI 
Telephone: (212) 967-8^ 

1. keyboard macro st^tware 

2. keyboard reconfiguration (^cky keys) 

RoseSoft, Inc. 
RO. Box 70337 
Believue. WA 98007 
Telephone: (206) 454-7424 
1. keyboard macro software 



PC 



PC 



PQ A, Commodore. 
Franklin, Tl, Atari 



$85.m)-$100j00 
varies by type 
$1492.(X) 

PC 



$89.95 
$9.95 

PC 



$130IK) 



ERIC 



0-6 



CoiiH»tlMHty Codes: PC « product is MS-IX:^ compatibie; 

A « f^uct is compatible with Apfie tl famiiy 



Tedinical Aids and Systems fw A, PC, Commodofe 64 

tlie Handteai:^, Ina (TASH) VIC 20 
70 Gitison Drive 
Unit 12 

Mailcham. ON Canada L3R 4CZ 
T^^ihone: (416) 475-2212 

1. icsyguards $44.(K)-^75.00 

2. i^^ytodcs $44JQ0 

a switches Price vsaries 

T.S. Micro 1^ Inc. PC 
1^65 Cien^iaw BcHiievard 
Hawthome, OA 90250 
TelephoiM: (213) 6440859 
1. add-on function keytxtard 

Typewriting InstitiJta For A. PC 

The HancScapped 

3102 Wa^ Augu^ Avenue 

Phoenix. AZ 85051 

Telephone: (602) 939-5344 

1. one-handed Icsyboard $650.(K) 

Unicom Engineerif^ Company A 
6201 Harwood Avenue 
Oakland, CA 94618 
Telephone: (415) 4^1^ 
1. keyguards 

V\fords+, Incorporated A, PC, Grid. Epson 

RO. Box 1229 
Lancaster. OA 93534 
Tel^}hone: (^ 949-8331 

1. keyguards $25.00~$7&00 

2. keytxxard macros 
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Compatttililly Coctes: PC « product is MS-IX}S compatlfc^; 

A B produt^ is compatible with Apple II family 



a Attematlve IniNit Devices 

BkXMview C^iidrens Hospital PC 

Resource Centre 

25 Buchan Court 

Wiliow^lale, ON M2J4S9 

Canada 

-^ephone: (416) 494-2222 
1. miniature ke^ard 

ComputAbittty Oorfxiration A 
101 Route 46 East 
Pine Brook, ^U 07058 
lelepfione: (201) 882-0171 

1. attemative CAO interfaces $59500 

2. mini4(eytxmrd8 

Cybemettes PC 
918 Rothowood Road 
Lynchburg, 2A503 
■m^fmm: (804) ^1476 
(804)384-7538 
1. aitemativa input sy^em using scanner or morse ccxie 

Designing Aids for Disabled Adults (DADA) PC 
1076 Bathurst 
Suite #202 

Toronto, ON. Canada M5R 3G9 
Telephone : (416) 533^94 

1. serial or parallel alternative input device $4QXXK-25000 

Don Johnston K sj^uards: PC A, 

Devek>pmental Equipment C^Mnmoctoie 64. VIC 20 
PCX Box 639 

WiaucOTda, IL 60084 Switch^: A 

Telephone: (312) 526-^82 

1. aitematl^ input using scanning or morse code 

DU-rr Contnrf Systems Group. Inc. PC 
8765 Township f%>ad #513 
ShiBve, OH 44676 
lele^ne: (216) ^-2906 

1. computer work-^ion for severe mobility impairment 

2. envifonment control functions 



^ r: 
OS 



Compatibliity Codes: PC » product is MS-DOS compatible; 

A « product is compmibid with Aig^ if family 



EKEG Electronics Company. LTD PQ A, Commodore 64 

F^. Box 46199, Station 'G' 
Vancouver, BC, Canada V6R 4G5 
Telephone: (604) 273-4358 

1. expanded keytioard $35000—975^ 

intex Micro Systems Corporation 
RO. Box 1^0 
Bimiingham, Ml 48012 
Telephone: (313) 540-7601 

1. memtirane k^board stand alone or 

serial port connection to PC $2495jOO 

2. iteyboard speech output system 

In Touch Systems PC 
11 Westview Road 
Spring Valley. NY 10977 
Telephone: (914) 354-7431 
1. miniature Iteyboard 

ISCAN. Inc. PC 
125 Cambridge Park Drive 
RO. Box 2076 
Cambridge, MA 02238 
Telephone: (617) 868-5353 

1. pointer system kdytKtard input 

2. altematfve CAD/CAM data entry 

Key Tronic PC 
RQ Box 14687 
Spokane, m 99214 
Telephone: {BOO) 262-6(K^ 
Washington: {SfB) 928-8(KK} 

1. altemath^ k^boards $159j00— $^500 

Kin^ic Designs, ina PC 
14231 Analevka 
Olaiia, Vifii 98359 
Telephone: (206) 857-7943 
1. morse code input sy^em 

LC Technologies, inc. 
4415 Glenn Rose St. 
Fairiax. VA 220^2 
Telephone: (703) 425-7509 
1. e^-gaze input system 
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CompaUl^llty Codes: PC = product Is MS-DOS compatible; 

A = product is compatible with Apple 11 family 



Pdinter Sy^ems PC 
One Mill Street 
Burlington, VT 05401 
Telephone: (800) 537-1562 
(802) 658-3260 

1. head pointing Input system $1095.00 

Polytel Ck)mputer Products Corp. PC 
1250 OakmecttI Parkway, Suite 310 
Sunnyvale, CA 94086 
Telephone: (408) 730-1347 
(800) 245-6655 
1. configurable membrane keyboard to 
augment functions of standard keyboard $119— $195 

Prentke-Romich Company PC. A, Commodore, 

»12P "®^f!°®^ Franklin, Tl, Atari 

Wooster, OH 44691 

Telephone: (216) 262-1984 

(800) 642-8255 

1. alternate input devices $1492.00 

Regenesis Development Corporation pc 

4381 Gallant Avenue 

North Vancouver, BC V7G 1L1 

Canada 

Telephone: (604) 929-2414 

1. expanded keyboard 

2. morse code input system 

3. scanning input system 

Sentient Systems Technology, Inc. A, PC 

5001 Baum Boulevard 
Pittsburgh, PA 15213 
Telephone: (412) 682-0144 

1. eye-controlled input system $2995.00 

Technical Aids and Systems for A, PC, Commodore 64 

the Handicapped, Inc. (TASH) VIC 20 

70 Gibson Drive 
Unit 12 

Markham, ON Canada L3R 4C2 

Telephone: (416) 475-2212 

1. various expanded keyboards 
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CiMiipstlbnity Codes: PC » product is MS-DOS compatibis; 

A » product is compatibie with ^>ple ti family 



Unicom Engineering Qmipany 
6201 Han/MXid Avenue 
Oaidand, CA ^8 
Telephone: (415) 428-1^ 

1. expanded k^tx)afd 

2. iafi^ keytsoard 



A 



$295.00—350.00 



Wbrds-)-, incorporated 
RQ Em 1229 
LarK^aster, CA 93534 
Iblephone: (805) 94^6331 

1. expimded keytx>ard8 

2. alternate input device 
a optical pcrinter 

4. mofse code input 



^i3d5.00--^95.00 
$30.(K)— ^575 
$375.(K) 



A, PC, Grid, Epson 



World Communications 



PC 



501 Qlenmoor Qncie 
Miipitas. CA 95035 
Telef^ione: (408) 262-2870 
1. word processing softvmre optimized for use with 
aitemalive input device 

Zygo Industrie Inc. 

Box 1008 
Portland, OR 97207-1008 
Telephone: (503) 684-6006 

1. swritdi^ Price ^^ries by type 

2. scanning input device 

C Optical Character f^adeis 

Mhoc Ftoading Systems, Inc. PC 
28 Brunswick Woocte DrivB 
East Brunswick, NJ C^16 
Telephone: (201) 254-7300 
1. scanner that can direct output 
to an irtomal ^3^ch synthesizer 

Advartced Vision Research Inc. PC 
2201 Qume Drive 
San Jose, CA 95131 
Telephone: (4(^) 434-1115 
1. text and graphics scanner 
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Comiiatibimy Codes: PC = produrt Is MS-CK)8 compatible: 

A » product is comp^ibie with Apple 11 family 



Deal Corporation PC 
1^1 Cadillac Court 
Miipitas. CA 95035 
TeleptKMie: (BOO) 538-7582 
(408) 946-710(1 
1. of^icai character scanner 

Fia^taff Engineering PC 
1120 Kaitjab 
Ra^taff. AZ 86(X)1 
Telephone: (602) 779-3341 
1. graphics and text scanner 

IBM Corporation PQ PSJ2 

Telephone: (8(X)) 426-3333 
1. desktop scanner 

Kurzweil Computer Products. Inc. PC 
185 Altiany Street 
Cambridge, MA 02139 
Telephone: (8(K)) 343-0311 
(617) 8644700 

1. desktop optical character and graphics scanner 

2. scanner with speech output 

Micrcrtek Inc. PC 
680 Knox Street 
Tbnence, CA ^)502 
Telephone: (213) 321-2121 

1. medium resolution scanner 

2. menu driven scanner softvrare 

Soricon Corporation PC 
4725 Walnut Street 
Boukien CO 80301 
Telephone: (8CM)) 541-7226 
(303) 442-2600 
1. hand held scanner 

Totec Company, LTD 
Su'rte 1610 
5201 Leesburg Pike 
Falls Church. VA 22041 
Telephone: (703) 998-6177 
1. OCR with speech output 

Truvel Corporation 
1880 Cranshaw Blvd. 
Suite 153 

Tbnance, CA 90501 
Telephone: (213) 5334971 

1. text and graphics scanner 

2. ability to scan pages up to 12" x 18" 

( I) 
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CompatilHUty Coctes: PC « product is MS-DOS comp^ibld; 

A » prodiM^ is compaUbie wi^ Ap;^ ii famiiy 



Dragon Systems, inc 
Chapel Bridge Park 
80 Bfi(^ Street 
N^fv^. MA 02158 
T&l^shone: (fi17) ^-^00 
1. ^seech recognition sy^em 

IBM Corporettion 

lelephone: (600) 4^468 

1. voice sK^tivated IceytxMud utility 

Infeemationai Moice Products 
142S1-B Ctiambers Ro^ 
Histin. CA 9:^) 
Iblephofie: (714) 544-1711 
1. speech reco^itkm sy^m 

Tronic 
PO. Box 14687 
Spoicane. m ^4 
TeM^me: (800) S^-mQ 
W^ington: (509) 9^-8000 
1. speech recognition (»yboard 

KUrzw»il Applied InteHi^ce 
411 Wisvarty Oaks Road 
Wiaitham, MA (^54 
Telephone: (617) 893-5151 
1. sp^c^ recognition system 

MTI, Ina 

14711 NE 29th Place 
Suite 245 

Believue. WA mm 
Telephone: (2(^) 881-1789 
1. speech input system 



PC 



$99500-^4^X100 
PC 

PC 

$1010/)0— $520000 

PC 



$9^y00 
PC 

$^00B0 
PC 



-Til. til. I 
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Compatitiiltty Codes: PC » product ts MS-DOS compatible; 

A » product is oompalibie with Apple H family 



NEC America, ina PC 
8 Old M Fam Road 
Metvilie, NY 11747 
lelephone: (516) 753-7361 

1. speech recognition 

2. \fvord prediction 

Power Var PC 
2^1 EXmt Avenue 
Suite F 

Tu^n, OA 9^80 
Telephone: (714) 544^1 
1. speech input/ou^sut hardware and 
software system 

Prab Command, Inc. PC 

5140 Sprinkle Road 

Kalamazoo. Mi 49(K)2 

Telephone: (616) 383^I4(X) 

FAX: (616) 383-4422 

1. speech recognition sy^em 

Seem Instruments Corpomtion PC 
1111 WilicM Springs Drive 
Denton, TX 76^)5 
Telef^ne: (817) 387-9514 

1. speech recognition sy^em $8995.(X) 

Speech Systems Incorporated PC 
183% Oxnard Street 
Tarzana, CA 91356 
Telephone: (818) 881-0885 
1. speech recognition system 

Supersoft PC 
Box 1628 

Champaign. iL 61820 
Telephone: (217) ^2112 
1. speech recognition system 

Transceptor Technolt^les, Inc. 

1327 Jones 

Suite #105 

Ann Arbor. Mi 48105 

Telephone: (313) 996-1899 

1. Voice driven computer and communication systems 



Si 
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Coni|»tfb!lity Codes: PC « product is MS-DOS compatible; 

A » product is compatibie with App\9 il fiamily 



\k]\CQ Connection 
17835 Skypark Qrcie. Suite 0 
Irvine. CA 92714 
Telephone: (714) ^-2^ 

1. speech recognition system 

2. GAD/CAM ^)eech input 
a hand held computer with voice infHJt sy^m 

Votan 

4487 Itehnology Drive 
FreenxKit. CA94J38 
Telephone: (415) 490-7im 
1. ^)eech recognition systems $1^K)lOO— $4800jOO 

Words-i-, Incorporatixt PQ Epson 

RO. Box 12^ 
Lancaster, CA 93534 
Tel^>hone: (805) 949^1 

1. speech recognition system $995.00—^27500 

E. Braille Input Devices 

American Printing House for the Blind 
1839 Frankfurt Ave. 
RO. Box 6085 
Louisvilie, KY 402(^ 
Telephone: (502) 8^2405 

Blazle Engineering 
366U Mill Green Road 
Street, MD 21154 
Telephone: (301) 879-4944 
1. braille note-taker and terminal 

Southland Manufacturing Co. 
6BQ BIzzeli Dr. 
Lexington. KY 40510 
Telephone: (608) 253-«^ 

Tel^ensory Systems. Inc. 
455 North Bernardo Avenue 
Moun^n View, CA 9404^-5274 
Telephone: (415) 

1. braille terniinai 

2. refreshable braille display 



A. PC 

$795J0O-99E00(A) 
$49SXX)— 99500(PC) 



PC. A, Macintosh 
$695j00-^945j00 



PC 

$5495j0O-$946aDO 
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Compatibility Codes: PC = product is MS-DOS compatible; 

A - product is compatible with Apple It i«..iilly 



II. Output 

A. Speecj Output-^screen-rBadlng software 

Adaptive Communication Systems, Inc. A 
354 HoolGtt^ Grade Road 
Qinton. PA 15026 
Telephone: (412) 264-2288 

1. sfwech output to augment communication $249S.(M) 

American Printing House for the Bllr,j PC 
1839 Frankfurt Ave. 

80x6085 
Louisville, KY 40206 
Telephone: (502) ^2405 
1. speech access system: Speaqualizer 

Artie Technologies pn 
55 Park Street, Suite #2 
Troy. Ml 48083 
Telephone: (313) 588-7370 
1. screen reading software: 
Business Vision, Artie Vision, Crvstal 

Arts Computer Products, Inc. PC 
145 Tremait Street 
Suite 407 
Boston, MA 02111 
Telephone: (617) 482-8248 

1. screen reading software $6^.00-$l895 

Computer Aids Corporation PC 
124 We^ V\toshington Boulevard 
Suite 220 

Fort Wayne, IN 46802 
Telephone: (219) 422-2424 

1. scr^ reading software: $39500 
Screen Talk Pro 

Computer Conversations, Inc. PC 
6297 V\torthington Rd. SW 
Alexandria, OH A3m 
Telephone: (614) ^4-3325 

1. screen reading software: $550 (XJ 

Verbal Operating System 
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Compatibility Codes: PC - prx^duct is MS-DOS compatible; 

A = product is compatible with Apple li family 



Enabling TechrKilogies 
3102 aE. Jay Street 
Stuart, FL 34997 
Telephone: (407) 283-4817 

1. reading soft^MEue (include synthesizer) 

2. Enable Reactor public domain software 
3k screen reading software: VP 



$2695.00 



PC 



Grassroots Computing 



PC 



RO. Box 460 
Berkeley^ CA 94701 
Telephone: (415) 644-1855 
1. screen reading software: Video-Voice 

Henter-Joyce, Inc. 

7901 4th Street North SuHe #211 

St. Petersburg, FL 33702 

Telephone: (813) 576-5658 

1. screen rsading software: JAiNS 

HFK Software 

68 W^lis Ftoad 

Lincoln, MA 01773 

Telephone: (617) 259^9 

1. Ghwerty family of speaking software 

HumanWare, Inc. PC 
Horseshoe Bar Piaza 
6140 Horseshoe Bar Road— Suite P 
Loomis, CA 95650 
Telephone: (800) 722-3393 
(916) 652-7253 
1. laptc^ PC with built-in speech synthesis 

IBM National Support Center for PS/2 
Persons with Disat^ifties 
RO. 80x2150 
Atlanta, GA 30055 

Telephone: (BOO) 4^2133 Voice or TDD 
(404)988-2733 
(404) 988-2729 TDD 

1. screen reader software 

2. 3278 emulation screen rsading software $630.00 

Internee Systems International PC 
RO. Box 20415 
Portland, OR ^a^o 
Telephone: ( 03) 256^14 

1. screen reading software: Freedom 1 $499j00 
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CompatlblHty Codes: PC = pfoduct is MS-DOS compatible; 

A = product is compatible with Apple II family 



Kansys, Inc. PO 

1016 Ohio Street 

Lawrence, KS 66044 

Telephone: (913) 842-4016 

1. screen reading st^tware: Provox 

Omnichron PC 
1438 Oxford Avenue 
Berkeley, CA 94709 
Telephone: (415) 5406455 
1. screen reading software: Ripper 

Personal Data Systems Ina 
100 W. Rincon, Suite 20?' 
Campbell, CA mm 
Teleptrone: (408) 866-1126 
1. screen reading system 

Power Var 
2691 Dow Avenue 
Suite F 

Tustin. CA 92680 
Telephone: (714) 544-9941 
1. screen reading software 

Raised Dot Computing 
408 South Baldwin Str^t 
Madison, Wi 53703 
Telephone: (608) 257-9595 
1. screen reading software 



PC 

A, PC 

$100.00— $400.00 
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ComiHrtlblitty Codes: PC = product Is MS-DOS compatible; 

A = product is compatible vvith Apple ii family 



Syn-Talk Systems and Services 
70 Estero Avenue 



PC 



San Frandsco. OA 94127 
Telephone: (415) 334-0586 
1. screen reading system 



$770.00— $1500.00 



Telesensory Systems. Inc. 
455 North Bernardo Avenue 
Mountain View. CA 94043-5274 
Telephone: (415) ^)-09^ 

1. SoflN^rt screen reading software 

2. VartPius speech-access software 
a 3278 Vert screen reading software 



$495.00 
$240a00 



PC 



B. Speech Output— ^seecii synthesizer 
Adhoc Reading Systems, Inc. 



PC 



28 Brunswick Woods Drive 
East Bmnswick, fMJ 08816 
Telephone: (201) 254-7^ 
1. speech synthesizer that support 
several languages: VdxBox 

AlCOM Company PC 
2375 Zanksr Road 
Suite 205 

San Jose. CA 95131 
Telephone: (408) 922-0855 
1. speech synthesizer: Accent 

Artie Technologies PC 
55 Park Street 
Suite 2 

Troy. Ml 480^ 
Telephone: (313) 588-7370 
1. speech synthesizers 

Biazie Engineering 

3860 Mill Green Road 

Street. MD 21154 

Telephone: (301) 879-4944 

1. braille note takBT with speech output 

Computer Aids Corporation 
124 W. Washington Blvd. 
Suite 220 

Fort W^ne, IN 46802 
Telephone: (^) 647-8255 
(219) 422-2424 

1. speech synthesizer $250.00 
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Compatibiifty Codes: PC - product is MS-DOS compatible; 

A = product is compatible with Apple 11 ^mily 



Digital Equipment Corporation A. PC 

CSS Support 
Continental Blvd 
MS: MK 01 

N!arrimack, NH 03054 
Telephone: (WO) 832-^77 

1. DECtaik speech synthesizer $40CK).(K}— 24O(X).0O 



Intex Micro Systems Corporation A, PC 

RO. Box 12310 
Binmingham, Ml 4^12 
Telephone: C315) 540-7601 

1. speech synthesizer: Intex Talker $345.(X)— $2495i}0 

Personal Data Systems. Inc. 
100 W. RIncon, Suite 207 
Campbell, CA 95(m 
Telephone: (408) 866-1126 

Speech Plus, Inc. 
1293 Anvilwood Avenue 
Sunnyvale. CA 94089 
Telephcme: (408) 745-1818 
1. speech synthesizer: Call Text 5000, 
Prose 2020 



A, PC 

$322&00-$390a00 



Street Electronics Corporation A, PC 

6420 Viareal 
Carpinteria, CA 93103 
Telephone: (805) 684-4593 

1. speech ^nthesizer. Echo PC, $149.00— $249.95 
Echo PC2 



Votrax International, Inc. A, PC 

1394 Rankin Drive 
Troy. Ml 48083 
Telephone: (313) 588-2050 

1. speech synthesizer: Personal Speech System $99.95— $449.00 

2. Type-'N-Talk 



Cl Sp8«cti Output— Calculator 

Canon, U.S.A., Inc. 
1 Canon Plaza 
Late Succ^, NY 11042 
Telephofw: (516) 488-6700 

1. speech output calculator $395.00— $^X)0 



ERIC 
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Compatibility Codes: PC product is MS-iK)S compatible; 

A » product is compatible with Apple 11 ^ily 



Shaip Electronics C(Mp(^ion 
Sharp Piaza 
Malcway, NJ 074^ 
TelapiKsne: (201) 529-62CK) 
1. speech output caiculator 

lARMAQ Inc 
71 North Mari«et Stre^ 
Ashevtlle. NO 28801 
l^iephorte: (704) ^4-6^ 
1. speech output calculator 

D. Large Print Dtoplay 

Al Squared 
1463 Hearst Drive, NE 
AHanta, GA ^9 
lel^ahone: (404) 2^7C^ 
1. large print dlspic; software 

Arts Computer Products. Inc. 
145 liBmont Street, Suits 407 
Bo^, MA 02111 
lelephone: (617) 482-8248 
1. large fnlnt di^ley s^lvmre 

Berkeley Systems 
171K) Shattuck Avenue 
Bertotey, CA 94709 
Tet^hone: (415) 540-5536 
1. large print display software 

Fknlda New Concept^ in& 
RO. Box 261 

Port RIchey, FL 34872 0261 
Telephone: (813) 842-3231 

(BOO) 63&6366 ext. 471 
1. iTiagnifying lens for monitor 



PC 

$495£K) 
PC 

$690XK) 
A, Macintosh 

$9SXX> 
PC 



$1^j95 
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Compatlblitty Codes: PC = product is MS-DOS compalibte; 

A = product is compatible with Apple II family 



HumanWare, inc. 

6140 Horseshoe Bar Road 

Suite P 

Loomis, CA 95650 
Telephofw: (916) 652-7253 
(m) 722-3393 

1. Viev^^can fKutabte large print reading 
<te>dce with hand scan camera 

2. View^mn lext System— adds a 
not6^ak0f/word processor 

N^nai institute for Rehabilitation Engineerim 

Hewitt. NJ 07421 
leleptKme: (201) 85^^^ 
1. lan^ type word prcK»Bsing r^ram 
- me^ be printed In standard or lar^ type 

Optelec 

Gluteal and Eiectfx»iic Applications Specialists 
^ Ayer Road 
Hanmid, MA 01451 
Telephone: (508) 772-3395 

1. large r^nt software 

2. closed circuit television 

Overseer Electronic Visual Aids Corporation 
6826 Logan Ave., South 
Richfield. Ml 55423 
Telephone: ^2) 456-7734 
(612) 866-76CB 
1. Closed circuit television 

Psico Sales, Ina 
^ W. RDntiac 
Ciovis. CA 93612-56^ 
Tel^hone: (800) 421-1146 
(^) ^-1981 
1. closed circuit television 



$42^(K) 

$560Oj00— $6^00 
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Comimtfbiltty Codes: PC » product is MS-CK^ compatible; 

A B product is compi^lsle vM\ Apple il family 



Teiesensory Systems, Inc. 
455 Ncxtti Bernardo Avmue 
Mountain View. OA 94043-^4 
Telephone: (800) 227-6418 
(415) ^00920 
1. iari^ F^nt disjday system 



VisioniWlEue Softwrare, Ina PC 
RO. Box 1678 
Brooiciine. MA 02146 
lelephone: (SOB) 772-3^ 

1. large print dl^lay software $500100 

VTEK, Inc. A, PC 

1625 C^ympic Boulevard 
Santa M(mica, CA 90404 
Telephone: (213) 452-69^ 

1. large print disi^ay sy^em $%%dOO 

Washington Computer Services PC; PS/2 

2601 North ShcKe Road 
Belilngham. WA 38226 
Tel^>libne: (206) 734-8248 
1. large print di^ay software 

E. BiaIHe (^it|mt IM^»tay 

Enabling Technologies PC 
3102 Southeast Str^ 
Stuart, FL 33497 
Telephone: (407) 283-4817 
1. braille screen review sy^em 

Telesensory System^ Inc. All— hardware 
455 North Bernardo Aveni^ 
Mountain View, CA 94043-5274 
"folephone: (415) ^(M)920 
(BOO) 227-8418 

1. braille screen revi^ system $5495j00— $9485.00 
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CompatlblHty Codes: PC product is MS-DOS compatible; 

A « product is compatit>!e with Apple II family 



VTEK. Ina 

1625 Olympic Blvd. 

Santa Monica, CA 90404 

Telephone: (213) 452-5966 

1. bfaiile screen revi^ sy^m 

F. Brellte Output— prlntefi^einlKisser 

American Themrc^bnii Corporation 

2311 Trovers Avenue 

Qty of Commerse, CA 9(M}40 

Telephone: (213) 7!^-0O21 

1. OhtsuM brailleftext printer 

Arts Computer Products, Ina 
145 Trenront Street, Suite 407 
Boston, MA 02111 
Telephone: (617) 482-^48 
1. braille printer 

Enabling Technotogies Inc. 
3102 Southeast Jay Street 
Stuart, FL ^497 
Telephone: (407) 283^17 
1. personal and production capacity 
braille printers 

HumanWiare. Inc. 

6140 Horsehoe Bar Road 

Suite P 

Loomis, CA 95650 
Telephone: (916) 652-7253 
(600)722-3^ 
1. BralHe-n-Prinl— braille and typed 
text from a Perkins Bralller 

Tetesenrory Sy«en», Ina 
455 N. Bernardo Avenue 
Mountain View, CA 94043-5274 
Telephone: (415) %0O920 
(8(K)) ^-8418 
1. braille printer 

VTEK 

1625 Olympic Boulevard 
Santa Monica, CA m04 
Telephone: (213) 452-5966 
1. braille printer 



PC, A 
PC 

$110000— 15(K>.00 
A. PC 

$2750.(X>— 47500.00 

$87&00 
A, PC 

$3595X}0 
A, PC 

$2750j00 
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ComiMrtlblitty Cades: PC a product is MS-DOS compalible; 

A °= prodi^ is compatibte with Apple fi family 



Q. BrriHe (hi^Nit— braille translation soitMsre 

Arts Computer Products, inc. 
145 TrefTKHit Stre^. Suite 407 
Boston, MA 02111 
TeMione: (617) 482-8248 
1. braille translation sc^tware 

Computer Aids Corporation 
124 W. vyMington Blvd. 
Suite 220 

Fort Wayne. IN 46802 
Telephone: (219) 422-2424 
(800)647-8255 

1. produces braille bar charts 

2. braille translifti<Ki sc^tmm 

Ouxbufy Systems, inc. 
435 King Stie^ 
TO. Bc»5 1504 
Uttiet(»i. MA 01460 
Telephone: (^) 486-971^ 
1. braille translation software 

Enabling Technol<^es 
3102 Southeast Jay Stre^ 
Stuart, FL 33497 
Telephone: (407) 283-4817 
1. braille translation software 

Intelligent Information Technologies 

Station A. Box 5CK)2 

1408 W. Unl\«r5ity 

Urt>ana, IL 61801 

Telephone: (217) 359-7^33 

1. braille translation software 

Raised Computing, inc. 
408 South Baldwin Str^ 
Madison, Wl 53703 
Telephone: (608) ^7-9595 
1. tnailie translation software 

Roudley Associates, Inc. 

ROBoxm 

Owings Mills. MD 21117 

Telephone: (301) 363-0834 

1. t^ile translation software 



PC 

$4^00-$3500XK) 
PC 



A. PC, 



$4950O-$895jOO 
PC 



$13500 
PC 



PC 
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ComfiatlbHity Ct^tos: ?C = product is MS-DOS compa«ble; 

A « product is compatible with Apple II family 



Tetesensory Sy^ms, Inc. PC 
455 North Bemarcto Avenue 
Mountain View. CA 94043-5274 
Telephone: (800) 227-8418 
(415) 96(H}920 
1. produces braille graphic images 

H. Large Print Output 

Alts Computer PrcKlucts, Inc. PQ Macintosh 

145 Tremont Stree 
Suite 407 
Bo^, MA 02111 
Telephone: (617) 482-8248 

1. iarge print d<a matrix printer $18a00 

2. large print for Mac printer $^jOO 

Scteaft, Inc. PC 
16 North Carroll Street 
Suite 500 

Madison, Wl 53703 
Telephone: (800) 351-0500 
(608) 257-3300 
1. large print tor da matrix printers 

Washington Computer Services PC 
2601 North Shore Road 
BelHngham. WA 98226 
Tel^hone: {2QQ) 734-8248 
1. large print software 



Wbrthington Data Solutions PC 

417A Ingails Street 

Santa Cruz. CA 95060 

Telephone: (408) 458-9938 

1. large print tor dot matrix printer 

III. Telecommunlcatioiis 

A. %lecommunication Devices for the Deaf 

American Communication Corporation 
180 Fk^rts Street 
East Hartford, CT m08 

Telephone: (203) 289-3491 $199.00 
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Com|»tib)lfty Cod^: PC « product is MS-DOS compatible; 

A s product is compatible with Apple ii family 



AT&T Special Needs Center 
^1 Route 46 
Suite 310 

Parsippany, NJ 07054 
Teieplione: («K)) ^1222 (Voice) 
(800) 833-32^ (TDD) 

Audio Tone Company 
2422 \Atest Holly 
PIraenix. AZ 85009 
Telephone: (602) 254-5688 

Auditcxy Display Inc. 
162 ScTKx^ihouse Lane 
Mt. Laurel, NJ 08054 
Tdi^3hone : (6C») 234-4446 

Cascade Medfca* 

101«) Viking Drh» 

Eden Prarie. MN 55344 

Telei^ione: (612) 941-7345 (V^ce^ & TDD) 

1. portable communicator communicates 
with TDD or PC 

2. unit has built in voice synthesizer 

Hitec Group International, ina 
8205 Su Cass Avenue 
Suite 109 
Darien, IL 60559 

Telephone: (312) 963-55^ (Voice & TDD) 

Integrated Micnxxmiputer Sy^ms 
2 Research P!ace 
Roctcville. MD 206SO 
Telephone: {30\) W8^7^ (Voice) 
(30!) 9465144 (TDD) 

Krown Research Ina 
10371 Warn J^ferson Blvd. 
Culver City, CA »^ 
Telephone: (W) 833-4968 (Voice & TDD) 
(213) 83&0181 

Nationwide Hashing Signal Systems 

ai20 Fanton Street 

Sliver Spring, MD 20910 

Telephcme: (301) 589W1 (Voice & TDD) 



^50.00 



$1875.00 



$2^.00— $475.(K) 



$2B9.m 
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Compatlbliity Codes; PC = product is MS-DOS (ximpatfble; 

A = product is compatible with Apple H farriily 



Phone-TTY, Ina PC 
202 Lexlrrgbn Avenue 
Haci<Bnsack, NJ 07601 
Telephone: 489-7889 (Vbice) 
(201) 489-7890 (TDD) 
1. modem and TDD emulator software for PC 

Potomac Telecom. Ina 
1010 Rockville Pike 
Rockviiie. MD 20852 
Teleplwne: (301) 762-0851 (TDD) 
(301) 762-40)5 (Vbice) 

Precisfon Controls Inc. 
14 Dc^ Road 
Haskell. NJ 07420 

Telephone: (201) 835-50(K) (Vbice & TDD) $199i)0 

Selective Technologies. Inc. 
10 Bricketts Mill Road 
Hamp^ead, NH 03841 
Telephone: {BOO) 635-HEAR 

(603) 329-8213 (\A)ice & TDD) 

Specialized Systems Inc. 
2525 Pioneer Avenue #3 
Vista. CA 9^)83 



B. Portabte lermlnais 

HumanWare, Inc. 

6140 Horseshoe Bar Road 

Suite P 

Loomis, CA 95650 
Telephone: (916) 652-7253 
(8CK)) 722-3393 



Telephone: (619) 598-7337 
(800) 854-1559 



$27900— $48aCM) 



Ultratec Ina 

6442 Normandy Lane 

Madison, Wl 53719 

Telephone: (608) 273-0707 (Vbice & TDD) 



$159.00— $595.00 



1. laptop computer with speech synthesis 

2. typewriter with speech synthesis 



$2495 
$109500 
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Con^pBtfblltty Codes: PC « prodi^ is MS-DOS compatibis; 

A » prcKliict is compatlbie with Apple 11 family 



Text Uta Communic^kms, Inc. 
3^ Cadiil^ Avsnue 
Suite N4 

Co^ Mesa. OA 92^ 
Teieph<»«: (714) BSXXII939 

1. Poctet size, fult k^board vtHth buitt^n acoustic coupter 
and TTYH^ functo. On QSA Schedule 

C Atnpilfted Handsets 

AT&T Spedal Needs Center 
^Kn Route 46 
Suite 3t0 

Rar^ppany. NJ (mm 
lel^^ione: (800) 233-12^ (Mc^ce) 
{eOQ) 833^3232 (TDD) 

WBli«sr Equi{miefTt OcMporation 
Highway 1S1 South 
Rii^^^, OA 30738 

1¥eph<Hie: (8CK)) 428-3738 $31.25 
(404) 935-28(K} 

D. Headset 

ACS Cmimunications 
260 %chnology Orcte 
Scotts Vall^. CA 85C^ 

Telephcme: (800) S3&I3742 $39S&-$27a00 
(4C») 43S-3S83 

E. l^phone Akte 

ATSJ Spedai N^ds Center 
2001 Route 46 
Suite 310 

Parsippany. NJ 07(^ 
Telephone: {&Q0) 233-12^ (Voice) 

(8(X))-833-3232 (TDD) $434.95 
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CcmipatNMIity Coctos: PC - product is MS4X)S ccmipatiNe: 

A a iModuct is compsMble with Ap^ ii family 



NotiOTwide Filing S^al Sy^en^, inc. 
8120 Fmlm SbfBet 
Silvsr SpHf^, MD 20910 
letophone: (301) (Vcrice) 

(301) 5W-6670 (TDD) $ia05-$6a95 

R^omiK: leiecom. Inc. 
1010 Bockm P\kd 

Telephone: (301) 762-0^ (TDD) 
(301) 762-4005 (Voice) 
1. Flashing s^naHng system 

Prab Oommand, Inc. PC 

5140 ^nlde Road 

Kalamazoo, Ml 49002 

"fol^jhme: (61Q 383-440) 

FAX: (616) 383-4422 

1. speech controlled firfione internee 

Pr^^cm Contitto Inc. 
14 Road 
Maxell, MJ 07420 

lei^^hone: (201) ^5-5000 (Vcxce or TDD) 

1. TU^Dtone Ring Indicator $S9XXi 

Bom Instruments PC 

1111 Wiiiow Drive 

Denton. TX 76205 

Telephone: (817) 387-9514 

1. software to support teiephtxie access 

l^lesensofy Systems, Inc. 
455 North Bernardo Avenue 
Mountain View, CA 94043-5274 
Telephone: (800) 227-8418 
(415) 960-09^ 
1. real time porkble communications 
aid for deaf-t}iind users 

Ultratec Inc. 

6442 Normandy Lane 

Madison, Wl 53719 

Telephone: i&B) 273-0707 (Vfoice & TDD) 

1. signaiif^ devices 

2. Isage visual TDD displays 
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Ccmipatibility Coctes: PC « product is AAS-OOS oompat&>te; 

A B pRx^ om^Mlftito with Ap)^ N 



¥otan PC 

4487 %c^MK^)gy CMvb 

Fieimmt. OA 94538 

'^ef^ione: (415) 480-7600 

1. software lo support totephons access 

IV.Olii8r 

A. R o bo tic Dsvteos 

Pnd> CcNiMitttfid, IfKX PC 
5140 SpriiM Ro«l 
Kalamazoo. Ml 48002 
l^plKM^: (818) 3834400 
mC: (61^) 3834422 

1. speech conMed robotic arm with workstation 
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